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Ten of the 
New Cooper Type-16 


This is one of the installations which has been dem- 
onstrating the merits of the New Cooper Type-16, 
50 H. P. compressor units since last year. This is 
Cooper’s response to the demand for a real good 
small compressor unit which could be used for 
boosting small quantities of gas or for small gaso- 
line or air and gas lift plants. It is a four-cycle 
engine with still better fuel economy. A new 
The photograph shows 3 method of direct driving the compressor cylinders 
Barnsdall Oil Com- . results in a short compact unit requiring less space. 
pany’s installation near eS It was the first engine of its size to use Timken 
Seminole, Oklahoma, ie main bearings. By changing the power liner and 
which contains ten of . d tact ti t ith i 
eee Gieer Treo piston and replacing the magneto with an oi 
1:50 hh P. ot oo pump it can be converted to a full Diesel engine 
gines direct driving in the field. Any branch office can give you com- 
compressors. This sta- plete information. 


sh tala jas goth 2 | The 
Cc. & G. Cooper Company 


Mount Vernon, Ohio 


Kennedy Building, Tulsa Magnolia Bldg., Dallas 
649 S. Olive St. 


Los Angeles 
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Good Habits 


ABITS are not easily broken. On that score the refiners of the nation, 
especially those in the Mid-Continent, deserve praise for the way they 
have conducted their business on a rising market. 


In past years runs were increased, often more rapidly than gasoline consump- 
tion increased. That had happened so often it had come to be a business habit. 
Other men in thé industry laughed at the refiner. It was known that he would 
so manipulate plant throughput that he would defeat possible profit of increased 
consumption. 


That has not happened this year. Perhaps the branding iron of the winter 
burned deeper than it did in other years. For some reason the old habit has been 
broken. The last quarter of 1927 and a part of 1928 witnessed a disastrous season 
for refiners. Gasoline prices hit a level which does not look good in print. 

These low prices brought their reduction in plant activity. With the summer 
high consumption period at hand, it seemed certain that plant activity would re- 
bound to equal demand, for that had happened in the past. 


But the month of July witnessed in several instances the buying of gasoline 
when the buyer did not have plant output near plant capacity. These incidents 
and others are sufficient for a géneral compliment to the refiner of gasoline. He 
has kept and promises to keep his plant under control. 


Another price situation is given credit for this determination to hold plant out- 
put down. Fuel oil prices are in somewhat the condition of gasoline last winter. 
So the reasoning is advanced that refiners are declining to make sufficient gaso- 
line for immediate needs because they do not propose to sell fuel oil at a loss or 
to put it in storage. 

Even in this, the refiner deserves his compliment. In past years he has not 
declined to dump gasoline at a loss and often to put it in storage at a loss. What 
he has learned from gasoline must be guiding in the control of fuel oil. 

It is not true that each refinery is being operated on this ideal plan—to keep 
output just short of demand, so prices will. allow profit. Doubtless there are 
refiners taking full advantage of the profitable condition the majority has 
created. They are charging stills to the limit and selling at a profit. 

In the past, however, that has caused a stampede in the Mid-Continent. When 
one or two plants hit capacity runs, others followed, and still others, until output 
shortly passed demand and prices sagged. So far the actions of a few men have 
not determined the action of the majority. Men who can hold to a policy when they 
know others are profiting from it, deserve high praise. 

If the determination of the past three months is maintained, the motoring sea- 
son of 1928 will go down as a profitable period for refiners. The money made 
in that period will offset losses of six months previous. 


What the refiner should do now is to make calculations for the winter. Present 
plant activity will not be profitable in December. It is possible for winter as 
well as summer to be profitable for the refiner. To be profitable, plant activity 
must be adjusted to meet economic conditions. The record of past winters is 
available for each refiner. Statistics afford him the guide for the capacity of his 
stills. 


Having broken a bad habit, it is to be hoped that he will continue to break the 
old one from season to season until another one is formed. Let the new one be 


profitable. 
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The Fundamental Reason for the Gratifying Suc- 


cess of the Three Specialized Gulf Publishing 


Our friends told us, when we decided 
to convert a successful general oil-industry 
publication, into three specialized oil journ- 
als that “we were taking a chance.” But 
we knew we weren't. n every hand we 
had evidence of the trend toward speciali- 
zation. 


In architecture there were men who 
specialized in getting business, others who 
na rege in design, and others who speci- 
alized in the writing of specifications. In 
advertising there were copy specialists, lay- 
out specialists, media specialists. No longer 
was a man just “an engineer’—he was a 
mining engineer, a power plant engineer 
or some other specialized kind of engineer. 


Even more important than these things 
was our knowledge of the oil industry. We 
knew that production, refining and market- 
ing were three divisions as separate from 
each other as tanning of hides is from the 


Company Oil Journals 


sellling of shoes. We knew, moreover, 
that each of these branches was in itself 
an industry of immense proportions requir- 
ing the most specialized type of knowledge. 
We knew that the man identified with 
oil production was forced to extend himself 
to keep abreast of producing problems— 
without worrying about the refiner’s job or 
the oil marketing situation. We knew that 
the man who specified bits does not specify 
cracking stills or filling station pumps. 
These were the facts that gave birth, 
years ago, to THE OIL WEEKLY (for 
producers), THE REFINER, and THE 
PETROLEUM MARKETER. They ex- 
press the characteristics that distinguish 
these papers from the general run of oil- 
industry publication. Each of the Gulf 
Publishing papers contains the basic news 
of the industry that the oil men want to 
know. Beyond that they have nothing in 
common. No reader, as one engineer puts 


it, “is forced to go through a lot of matter 
in which he is not interested in order to 
get to the information in which he is in 
terested.” No manufacturer is asked to 
advertise to marketers a product that ap- 
peals only to producers. There is 100% 
reader interest for the reader—100% value 
for the advertiser. 


Has the specialized policy proved a 
sound one? Judge for yourself—THE OIL 
WEEKLY has the greatest number of pro 
ducer readers ever presented on a single 
subscription list. THE REFINER has 
more refiner readers than any other publi- 
cation in America. All three publications 
are enjoying a great and constantly increas 
ing advertising patronage. 


The story of specialization is an inter 
esting one and an important one if your 
product is or could be sold to the oil in 
dustry. May we send you full details? 
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Gulf Publishing Company 


NEW YORK 


Rooms 408-409, 250 Park Ave, 


TULSA 


Dick Swinsky J. F. Carter, Jr. 
215-218 Atco Bldg. 


3301 Buftalo Drive, Houston, Texas 


CHICAGO 
O. R. Waller 
624 So. Michigan Ave. 
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Humble Oil & Refining Company’s 25,000-barrel plant at McCamey, Texas. 
bubble towers. 











West Texas Becoming Important 
Refining Center | 


By GEORGE REID 
Associate Editor 


F the 15 refinery installations operating in the area 

which may be termed strictly West Texas, there are 

10 new plants, two old ones which have been in op- 

eration for some time, one portable plant and two reconditioned 

plants which have undergone rebuilding since being taken over 
by new owners. 


In the same area there are three new plants under con- 
struction and in the outlying districts such as San Antonio, 
Brownwood, Somerset and Laredo, there are seven refineries 
in operation and one building. The present status of this total 
number of 26 refineries in the territory mentioned, whether 
building or in operation, may be said to hinge upon the develop- 
ment of the large oil producing areas of West Texas. 


In the majority of instances where new plants have been 
erected by refining interests entering the territory, the type of 
design and layout of equipment have followed the trend of 
modern refining practices. Plant operators have entered the 
districts with their plants some of which have rated capacities 
of 3000 to 5000 barrels per day, seemingly with much considera- 
tion given to the matter of salvage value of their equipment. 
Such a policy dictates that the refining equipment must consist 
of compact features which will lend to the ease of dismantling 
and transporting to perhaps other fields at some later date. 
This factor has influenced refinery design in the area to such 
an extent that shell stills, for example, are quite the exception. 
In addition to higher efficiency the modern tubular retort has 
the advantage of unit construction in such a manner that it may 


be dismantled with much higher salvage value than the shell 
still. 


Quickly Dismantled 


Other equipment, such as heat exchangers, dephlegmation 
columns condensers, agitators, continuous treating systems, 





boilers and tankage, has been designed and installed for the 
most part, in such a manner that it may be quickly dismantled 
and shipped to a new location as easily as the original equip- 
ment was transported to its present site. The compact design 
of plant equipment lends itself readily to re-use in other dis- 
tricts at a later time and without great cost for labor and 
freight. 


Photographs accompanying this discussion of a number of the 
West Texas plants are a striking contrast to the refinery of 
some years ago, and at first glance it might appear that the 
small plants are highly over-rated in capacity, until it is re- 
called that a three or four-inch pipe still operating in con- 
junction with a modern efficient bubble type tower will handle 
as much crude every day as quite a number of the old type 
eight by 30 shell retorts. With the exception of one or two 
installations, all of the newer plants in this area follow the 
modern design of tubular retort and bubble type fractionating 
columns. 


In the treating department another evidence of the modern 
trend toward compactness and continuous operation is found 
in that at many of the plants the old type of batch agitator is 
absent. Continuous closed type treating sysems, predominate. 
Where the batch agitator is present the operators have placed 
in operation a system of circulatory treating whereby the gaso- 
line being sweetened is not blown with air. 


Humble Plant Largest 


Humble Oil & Refining Company’s plant at McCamey is the 
largest installation in the area. This plant is designed similar 
to other Humble Oil & Refining Company plants and consists 
of that company’s type internal fired stills, eight in number, 
with individual stacks at the front of each. The stills va- 
porize into Humble type bubble type columns, some of 
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Humble type internal fired stills and Humble type 
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which are of the screen or finely perforated bubble plate 
type, and others follow the bell cap method of designing. 
The still battery is operating at the rate of about 25,000 
barrels daily. 


Humble Oil & Refining Company has found it necessary to 
acid treat its gasoline at this plant in order to secure color 
stability. Caustic and doctor solution are sufficient for the 
removal of hydrogen sulphide: The McCamey plant treats all 
of its gasoline in a modern and very efficient continuous treat- 
ing plant of company design. 


Another of the newer plants in the district which utilizes the 
shell still distillation system is that of the Wickett Refining 
Company at Wickett. This plant is located on the same large 
yard with the Blue Bonnet Oil Refining Company. The latter 
refinery was designed and constructed by I. B. Chittenden 
and is an example of the modern trend toward compact re- 
finery units. It consists of a pipe still, small compact heat 
exchangers, chemical tile packed towers and tubular counter 
flow type condenser equipment. Between the exchangers and 
tube still there is a flash tower where a light cut is taken off 
as a result of the heating exchanged from the residuum. Leav- 
ing the flash tower the oil is then pumped through the pipe 
still and taken to the separator, which is equipped with a tile 
packed compartment at the top. The residuum is removed from 
the bottom of this tower. The vapor then passes into a bubble 
tower from which three streams are taken. Gasoline is removed 
overhead, kerosene from the middle and cracking stock or gas 
oil from the bottom. The plant operates under automatic con- 
trol of temperatures and oil levels at the point where the 
second pump charges crude to the pipe still. 


Three Plants at Pyote 


Three plants in operation at Pyote, which is about 16 miles 
from the Hendrick field, in Winkler County, all follow the 
newer design, using tube stills and fractionating columns. The 
Tonkawa Petroleum Corporation, which is operated by the 
Constantine interests, consists of one tube still working in con- 
junction with three large towers of company design. Gasoline 
at this plant is treated to all standard specifications through a 
small using 
plumbite as a reagent. 


home-made continuous treating system sodium 


The Pecos Valley Refining Company plant at Pyote utilizes 
the tube still and bubble tower in its operation. Doctor treat- 


ment of the gasoline by a semi-continuous method at the agita- 
tors secures the required results for this company. 


At the third plant at Pyote recently placed in operation by 
J. D. Rather et al, a three-inch tube still is employed for heat- 


ing. The oil is subjected to sufficient heat to cause the vapor- 
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WEST TEXAS NATURAL GASOLINE PLANTS 
Mitchell County 
Cubic Daily 
- : Foot Prod. 
Company— Field Location— Type Capacity In Gals, 
Atlantic Oil Producing Company, Westbrook, C .. 230,000 160 
The California Company, Westbrook, A.......... 1,000,000 2,800 
Magnolia Petroleum Company, Iatan, Comp. 100,000 300 
Howard County 
Magnolia Petroleum Company, Chalk, A......... 2,000,000 1,200 
Reagan County 
Big Lake Oil Company, Big Lake, A............ 10,000,000 16,500 
Signal Gasoline Company, Big Leake, A........... 14,000,000 10,000 
Winkler County | 
Humble Oil & Refining Company, Hendrick,A....20,000,000 Bldg. | 
Crane County 
Phillips Petroleum Company, McElroy, A........ 50,000,000 Bldg. 





ization of all gasoline, kerosene and gas oil with one pumping. 
Leaving the pipe still, the hot oil is conducted to the separator 
placed near the base of the bubble tower and some distance 
from the tube still. Fuel oil is removed from the bottom of 
the separator and the vapors pass into the bottom of a large 
bubble tower. This tower was designed and constructed for 
the operators by the Southwestern Engineering Company, and 
is equipped with a Southwestern control section at the top. 
Condensers by the same manufacturer are used. The tower 
has 10 bubble trays in it and is equipped or designed for the 
removal of a “middle stream.” Gasoline is taken overhead, a 
heavier naphtha from the center and kerosene distillate from 
the bottom. Both separator and bubble tower are located at 
some distance from the still as a safety measure and reduc- 
tion of fire hazard. The plant construction and operation are 
under the supervision of A. V. Raplee, formerly of the Mc- 
Millan Petroleum Products Company. 


The product at this plant is treated by the lead sulphide 
method which is also used at the plant of the Sweetwater 
This latter plant is de- 
The lead sul- 
In the 


Refining Corporation at Sweetwater. 
scribed in more detail elsewhere in this issue. 
phide treatment is giving good results at both plants. 
process being used, the gasoline is first given a preliminary 
wash with sodium hydroxide, caustic, to effect the removal of 
the hydrogen sulphide in solution. Instead of considering the 
resulting sodium sulphide as a waste product, this material is 
further utilized in the treating process by converting it with 
litharge, lead oxide, into lead sulphide—and this latter is used 
as a treating agent. As the sodium sulphide is removed from 
the agitator the litharge is added, allowed to settle, and then 
washed. According to G. L. Rowsey of the 

Amarillo Refining Company, who is re- 


removed and 





sponsible for the lead sulphide method ot 
WEST TEXAS REFINERY SURVEY treating, the reaction by which the lead 
Refining plants operating in the West Texas district are listed below by sulphide is formed is probably as follows: 
companies, including plant location and daily capacity: Pbo + 2NaOH = Naz Pbo2 + H:0. 
Capacity Current Crude * rina : * 
Company— Location in Bbls. Crude Runs Source (As the Na2Pbo is formed the following 
Humble Oil & Refining Company, McCamey a wade ite 20,000 15,000 Mixed grades takes place: ) 
Pasotex Petroleum Company, El Paso ................ 10,000 3,000 Hendrick 
. S. Cosden & Company, Big Springs ............... *10,000 ee Chalk-Roberts ee Tan. — PbS 
Coltex Refining Company, Colorado .................. 8,000 7,000 Chalk- Mitchell } NazPho: plus 2H:0 plus Naz: : 
i SD re ae *5,000 can Hendrick | T , i 1 excess of caustic 
Blue Bonnett Oil Refining Company, _ or 4,000 3,000 Hendrick plus NaOH. By — == wy 
Tonkawa Petroleum Corporation, Pyote ............... 5,000 3,000 Hendrick in the preliminary wash there is an excess 
Pecos Valley Refining Company, Pyote .............. 3,500 3,200 Hendrick ? , TAG he , lu- 
Midland Refining Company, Midland ................. 2,500 1,500 Hendrick of caustic (sodium hydroxide) in the solt 
mio Grande Oi] Company, El Paso ..........c0ccccees 2,500 2,500 Hendrick&Wheat | 2 of : acts with the 
Wickett Refining Company, Wickett ................. 2,500 800 Hendrick tops | tion drawn off, which reacts w! 
Amarillo Producers & Refining Corporation, Pyote..... 3,000 1,000 Hendrick a ° ° P nbite, 
San Angelo Refining Company, San Angelo .......... 2,000 1,000 McCamey litharge added to form sodium plun 
Big Springs Refining Company, Big Springs .......... *1,500 = Chalk-Roberts tial . i he sodium sur 
Big Lake Refining Company, Big Lake .............. *1,000 ate q which in turm reacts with ‘ : d 
Odessa Refining Company, Odessa ..............-.... 600 SD _ Hendrick phide to form lead sulphide. As the lea 
Sweetwater Oil & Refining Company, Sweetwater ..... 1,200 800 Mixed _ grades . i > ree { nd 
rr en ee i CT es ccc kc cc encdsccenvecs +5,000 Chalk-Roberts sulphide 1s formed, it is removed 4 
Nee io Ne ceksteiecie 87,300 41,800 washed, and then it is charged to the par 
—_—— . . . . > € 
(*) Building. tially treated gasoline and complctes th 
(t) Proposed. a js P 
sweetening of the oil. 
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Sulphur Crudes Fast Losing 
Bad Reputation 


In addition to not being as bad as they smell, West Texas crudes have value in 
anti-knock gasoline quality to offset other objections 


By GEORGE REID 
Associate Editor 


RUDE oils produced in the various fields of West 

Texas have come “into their own.” With increased 

use by an ever increasing number of refiners these 
so-called “sour” crudes are by sheer merit, offsetting and dis- 
counting the evil reputation which preceded their present wide 
distribution. 

It will be recalled that the oils from Mexico, then Mexia, 
and Smackover, and later the Panhandle crudes, were sub- 
jected to the same adverse criticism and ill repute because of 
their sulphur content or because of the presence of some 
hydrogen sulphide gas. West Texas crudes, because of their 
higher content of hydrogen sulphide, were generally classified 
as the “worst yet,” despite the fact that the mere presence 
of hydrogen sulphide in a larger percentage than occurred in 
other oils offered but little difficulty of removal or handling 
to the refiner who had experience with other crudes of a 
similar type. 


Refinery Yields 

The refinery processing systems secure the usual list of 
products from the West Texas oils, including gasoline, kero- 
sene, fuel oil, and some of the crudes yield lubricating oil 
cuts in quantities ample to justify their manufacture. Gas 
oils, engine and stove distillates, and overhead fractions for 
charging to the cracking units are available. Cracking the 
fuel oil presents little difficulty. Skimming plant recovery 
averages from 25 to 30 per cent straight run gasoline, with 
recoveries reported as high as 60 per cent. when the gas oil 
and fuel oil are subjected to the cracking operation. 

In addition to the present distribution of the crudes through- 
out the refinery districts of the United States, another indica: 
tion of the acknowledged valuable characteristics of the crude 
lies in the fact that almost weekly there is announced new 
projects, or improvements in present systems, for larger fa- 
cilities for handling the production of the fields and transport- 
ing it to the large refining centers. The popularity of the 
Yates and Hendrick fields production and the increased de- 
mand for the oil from these fields is traceable to the fact 
that the gasoline content of the crude is of relatively high anti- 
knock value. Some refiners report that gasoline derived from 
Hendrick crude has a 42 per cent. benzol equivalent. This 
quality lends itself admirably to the policies of the major re- 
ming interests who are wide distributors of anti-knock, or 
premium grade, motor fuels. 


West Texas Plants 

Refining interests have taken their equipment to the source 
‘ crude supply with the result that West Texas is now gen- 
erally classified as a separate refining district. With 20 plants 
M operation and five building, the district assumes the im- 
ortance of a one hundred thousand barrel refining center. 
Two or three more large projects are being formed which 
will swell the daily capacity to perhaps 125,000 barrels by the 
end of the year. Low priced crude oil has been contracted 
ail Many instances for the balance of the year with some 
We ag extending over 1929. Most of the smaller plants 

Some of the larger installations are making a specialty of 


fuel oil and operating primarily as topping plants. The resulting 
daily production of gasoline is finding its way to market as 
far north as the Canadian boundary and as far east as Ohio. 
The largest refiner in the area at present is Humble Oil & Re- 
fining Company with its 5000 barrel plant at San Antonio and 
its plant at McCamey, where 25,000 barrels were being topped 
daily last week with plans to increase to 30,000 barrels per 
day. 
Little Refining Difficulty 

A recent visit including inspection of the majority of plants 
operating in the West Texas district disclosed the fact that 
these operators were experiencing little difficulty in the prepa- 
ration of their products in so far as corrosion of equipment 
and the quality of the products is concerned. The chief diffi- 
culty is one of desulphurization and this problem is not one of 
a serious nature, as hydrogen sulphide is, in most cases, the 
source of trouble. The desulphurization of the gasoline is 
easily accomplished through the use of the common chemicals 
generally employed for treating purposes. 

Some refiners are of the opinion that over a long stretch 
of time the processing of the crudes of this district will re- 
quire more equipment through wear and tear than would be 
refining of a like amount of “sweet” crude. On the other 
hand, other refiners state that by the usual neutralization 
methods the life of their equipment will be prolonged to com- 
pare favorably with experience in refining sweet oils. Neu- 
tralization with soda ash or caustic in the stills is practiced 
and seemingly attended by marked success. Reagents injected 
into the fractionating columns such as ammonia, and into the 
vapor lines, tends to retard the corrosive action of the moist 
hydrogen sulphide gas and to materially lengthen the life of 
condensing equipment. Several operators processing crudes 
from these fields have found that chemical treating is made 
much easier and corrosion materially checked through the use 
of water spray systems installed in the dephlegmators or spe- 
cial washing towers, where the rising gasoline vapors are 
scrubbed free of the corrosive gas prior to condensation. 
Others water-wash the gasoline after condensation, and some 
employ weak alkaline solutions instead of pure water. 

Naturally, there is some corrosion in the manufacturing 
processes and systems just as there is in the refining of prac- 
tically all crude oils, but the general opinion among refiners 
operating on the West Texas oils is that with the proper care 
and attention and the use of the usual chemicals for neutraliza- 
tion, the corrosion may be checked to a large extent and at very 
little additional cost. 


Make Good Gasoline 


Among the refineries visited not one reported any unusual 
difficulty in the preparation of gasoline meeting all specifica- 
tions as to color stability, odor, doctor test, and corrosion, 
although practices in chemical treating differed with the vari- 
ous operators. As previously stated, this important step in 
refining is dependent toa large extent upon the type of distilling 
and fractionating equipment. A number of plants are meeting 

(Continued on page 62) 
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Gasoline Extracted From Sulphur 
Contaminated Gas 


Hydrogen sulphide presents double problem of special treating and combatting 
of corrosion, which are met in Big Lake plant 


By GEORGE REID 
Associate Editor 


XTRACTION of gasoline from natural: gas bearing eight 

to ten per cent. hydrogen sulphide is the problem con- 

fronting the operators of the Big Lake Oil Company ab- 
sorption natural gasoline plant at Big Lake, Reagan County, 
Texas. 

This plant, which is processing an approximate four million 
cubic feet of gas rich in hydrogen sulphide with a gasoline re- 
covery of about five gallons per 1000 cubic feet, must pass 
around 400,000 cubic feet of this corrosive and more or less 
poisonous hydrogen sulphide gas through its absorption equip- 
ment each day. In the same field like conditions prevail with 
the operators of the Signal Gasoline Company plant.  Inci- 
dentally, until completion of Humble Oil & Refining Company’s 
absorption plant, which is building in Winkler County in the 
Hendrick field, the two plants of the Big Lake and Signal 
Gasoline Companies comprise the vanguard of the natural gaso- 
line manufacturing industry in the whole of the West Texas 
oil producing area. 

With the unusually high percentage of hydrogen sulphide prc- 
duction along with the natural gas from the Big Lake field the 
major problem in gasoline plant operation is one of combatting 
corrosion and the production of gasoline meeting all of the cur- 
rent standard specifications. This condition of high “sulphur 











Dephizgmator of company design at Big Lake Otl Company’s 


plant. Boiler house in background. 


gas” content has contributed much to the hesitancy of the 
gasoline manufacturers to enter the district despite the com- 
parative richness of the gas in gasoline content. There are six 
gasoline plants operating in the West Texas fields, with one 
building, as mentioned above. The success of these pioneers in 
treating “sour” gases of the area is leading to the installation 
of more gasoline plants in the other fields, and it is safe to pre- 
dict that in the not far distant future West Texas will take a 
prominent place as a gasoline producing district just as it has 
assumed importance as a petroleum refining district. 


Atsorption and Recompression 

At the plant of the Big Lake Oil Company natural gas from 
the field is boosted to absorption plant operating pressure of 20 
pounds through three 165 horsepower Bessemer gas engine 
driven compressors. Because of the corrosive nature of the 
gas, it is necessary to extract the hydrogen sulphide in that por- 
tion of the gas used for fuel in the gas engines. The treating 
plant cleans up sufficient gas for home consumption at the 
company’s large camp, and for use in the field where in a few 
instances gas engines are used instead of electric motors for 
field operations, in addition to the gas used by the plant ma- 
chinery. Gas from the field to the compressors is scrubbed in 
the usual manner. 

Leaving the compressors the gas is cooled and _ passes 
through the absorption plant. A Campbell Oil Froth absorber, 
size 6 by 24 feet, is handling all of the gas treated by this 
plant and extracting the approximate average of five gallons 
per thousand. Oil circulation through the system is at the rate 
of 180 gallons per minute. It is planned to increase the gas 
throughput. sufficiently to increase gasoline production to 
around 30,000 gallons daily in the near future. A Goulds cen- 
trifugal three-stage, five-inch pump is used in the circulation of 
lean oil, while a four-inch two-stage pump of the same type 
circulates the fat oil. These pumps are electrically driven by 
Westinghouse 25 horsepower motors. 

Leaving the absorber the enriched oil. passes through a heat 
exchanger of company design. This exchanger system effects 
an increase in the temperature of the fat oil to about 280 de- 
grees. Lean oil leaving the Southwestern distillation unit which 
is held at a temperature of 300 degrees by live steam, after 
passing through the exchanger is lowered in temperature to 180 
degrees. From the exchangers the enriched oil passes through 
a series of Braun preheaters and into the Southwestern still. 
Despite the corrosive nature of the gas and gasoline vapors 
handled, this equipment is functioning satisfactorily and without 
serious damage to the present time. 

Gasoline vapors from the distillation system are conducted 
to a dephlegmator of company design. This equipment, t 
gether with many other devices about the plant described in this 
discussion, was. designed by the plant superintendent, L. C 
Thompson, to meet the peculiar operating conditions in this 
field. The dephlegmator consists of a well insulated. towef 
equipped with 100 two-inch vertical tubes, through w hich the 
gasoline vapors flow upward, and which are surrounded by 
water circulated in sufficient quantity, under automatic control, 
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to maintain a constant temperature 
of around 218 degrees. In the de- 
phlegmator the entrained absorption 
oil and much of the water resulting 
from distillation with live steam, is 
separated and conducted to an oil- 
water separating tank. The oil is 
returned finally to the absorption 


system. 


Vapors from the dephiegmator 
pass through the cooling coils and 
accumulator tanks. At this point the 
uncondensed gasoline vapors are 


subjected to recompression process 
for the recovery of tail gas gasoline. 
Approximately 60 per cent of the 
entire make of the plant is derived 
from the absorption system. The 
remaining 40 per cent. is produced 
through the recompression method. 
Six 70-horsepower Bessemer gas en- 





Close-up of exchanger equipment 
showing type and design as de- 
scribed. 
gine driven compressors are em- 
ployed in recompression work. Four 
of the smaller machines are em- 
ployed for low stage compression, 
taking the vapors from the first 
gasoline accumulator tank and com- 
Pressing it to 60 pounds. After com- 
Pression the vapors are discharged 
0 cooling coiis and accumulator 
lank. From this tank the remain- 
ing uncondensed gases or vapors are 
passed through one high stage com- 
Pressor and compressed to 175 
POunds pressure, discharging 
through cooling coils and into a 
third accumulator tank. Uncon- 
densed gases from this tank are 
Vented through a safety valve back 
mto the boiler fuel gas line and con- 


sumed. The remaining compressor 
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General view showing absorber, and dis- 

tillation equipment at Big Lake Oil Com- 

pany’s natural gasoline plant in the Big 
Lake field. 


is employed only as an auxiliary machine. 

The three fractions of gasoline accumu- 
lating in the tanks as the result of absorp- 
tion and compression are then blended to- 
gether into one fraction through a stabil- 
izer. This gasoline meets the specifica- 
tion of Grade BB. 


Treating Gasoline 


No definite figures as to the content of 
hydrogen sulphide in the gasoline pro- 
duced by the plant were available at the 
time of the writer’s visit. The incoming 
gas indicates the presence of the sulphide 
averaging from eight to ten per cent. The 
residue gas leaving the absorption plant 
shows an increase of hydrogen sulphide to 
11 and 12 per cent. on an average. The 
gasoline produced is rich enough in sul- 
phur compounds to cause the accumula- 
tion of free sulphur at the stabilizer where 
leaks occur, for example. With the high 
percentage, however, of hydroger sul- 
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View of gasoline storage tanks. Metal building in center houses continuous chemical 
treating plant as described in text. 
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phide in the gasoline, estimated by one operator to be seven to 
eight per cent.,—the chemical treating of this product is of in- 
terest. 

The treating plant consists of eight treater columns in con- 
tinuous hook-up, housed in an all metal building. The gasoline 
is taken direct from the accumulator tanks after stabilization 
and pumped through the treating plant. The first two of the 
towers are partially filled with a 16 Baume caustic solution, and 
in these towers, equipped with finely perforated baffle plates 
most of the hydrogen sulphide is removed by the sodium hy- 
droxide. Pumps are provided for circulating or removing and 
renewing of the chemical as required. In the next two set- 
tling or treating towers the gasoline is washed in intimate con- 
tact with water. The fifth and sixth towers are equipped with 
perforated plates and hold the solution of sodium hypochlorite 
used as a sweetening agent at a constant level. Gasoline leav- 
ing these towers is then conducted to the last two settling 
drums in the series where it is again washed with water. This 
system of treatment results in the pneparation of doctor sweet 
and non-corrosive natural gasoline with 30 plus color and stable 
in sun light. In regard to the equipment used, experience has 
shown that the perforated plates used to secure intimate con- 
tact between chemical solutions, and gasoline have a longer life 
than orifice plates such as are commonly used in incorporators 
or mixing devices installed outside of the treating columns. 
With the large treating columns equipped with the plates, very 
good results are secured so far as the actual treating of the 
oil is concerned. 

Treating Drums Corrode 

The corrosive agents do attack the treating drums with the 
result that they have not been very long lived. Experiments 
are now. under way at the plant involving the lining of those 
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drums or treating columns where the corrosion has been most 
severe, with concrete. Two of the drums are in service lined 
with a four-inch shell of concrete, and indications point to very 
favorable results since the two drums in question have heen 
in continuous service for about six months. 


Another item of importance contributing to the difficulty of 
plant operations in this district is the hardness of the water. 
In addition to an approximate 65 grains of hardness, the water 
bears some sodium chloride. A chemical treatment consisting 
of soda ash and lime is successful in reducing the hardness to 
about 2 grains, for boiler use. The salt must be taken into 
the boilers. 

Loading With Compressed Air 


Gasoline finished and treated is stored in the usual manner 
and handled as it is commonly handled in other fields. At the 
Big Lake plant, however, loading is accomplished with com- 
pressed air instead of gas pressure, for the reason that the gas 
is so contaminated with hydrogen sulphide that its use would 
throw the gasoline off specification. A small Ingersoll-Rand 
Imperial type 20 compressor is motor driven by a 15 horsepower 
Westinghouse motor and the pressure built up by the com- 
pressor is used to “push” the gasoline from storage tank to 
loading rack. As a safety guard against static electricity, a six- 
foot section of the dicharge line, and just outside of the small 
compressor building, is made of hard rubber hose. The motor, 
lines, etc., are all grounded. There is danger accompanying 
such loading practice which is recognized by the plant oper- 
ators and they have taken every precautionary step available to 
The method, 


however, has been in service for several months and has proven 


offset such hazards as exist and are known. 


safe. 





Sulphur Crudes Fast Losing Bad Reputation — 


(Continued from page 59) 
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specifications through the use of a simple sodium plumbite or 
doctor treatment. One or two operators are employing the lead 
sulphide method of treatment and a few are acid treating the 
motor fuel. In no instance was a refinery resorting to redis- 
tillation. The tube still method of distillation is by far the 
most popular, used in conjunction with the latest types of ef- 
ficient bubble towers. In addition to meeting the accepted 
standard specifications the majority of West Texas refineries 
processing crude from Yates and Hendrick fields are produc- 
ing straight run gasolines of relatively high benzol equivalent 
or anti-knock properties. 
Refining Not Difficult 

Refiners have found the oils much less difficult to refine 
than was expected. Likewise the manufacturers of natural 
gasoline are entering the districts where gas is available and 
they, too, find that the difficulties heralded with regard to 
their processing systems are not insurmountable. While the 
natural gas production from the pools is high in hydrogen sul- 
phide content, the gasoline content is also unusually high. 

Operators in the Big Lake pool report that natural gas from 
that field contains from 8 to 13 per cent. hydrogen sulphide 
by volume, with a field average of approximately 10 per cent. 
and some individual wells running as high as 20 per cent. H2S. 

Gas from the McCamey field is reported with a 6 per cent. 
hydrogen sulphide content, and the Church-Fields-McElroy 
field produces gas containing H’*S in such proportions as 8 to 
12 per cent. 

Such conditions have tended to retard the development of 
the natural gasoline industry in the West Texas area and there 





are but five plants operating and one building. Those plants 
which are extracting gasoline from the contaminated gas have 
had sufficient experience in desulphurizing the gasoline and the 
fuel gas for their engines that they feel certain that the most 
serious problems of corrosion of equipment have been solved. 


Natural Gasoline 

The Big Lake Oil Company, for example, operating its plant 
at about 5,000,000 cubic feet of gas daily, is extracting approxi- 
mately five gallons of gasoline per thousand cubic feet. In the 
same field the Signal Gasoline Company is operating its absorp- 
tion gasoline plant with very little difficulty. The practice at 
the Big Lake plant consists of compressing the incoming gas 
te plant operating pressure of 20 pounds, passing it through a 
Campbell absorber to extract the gasoline. The uncondensed 
gases from the distillation system are recompressed and the 
gasoline extracted. The combined production is then stabilized 
and treated in continuous treaters with caustic wash and sodium 
hypochlorite, making a finished product of grade BB, doctor 
sweet, non corrosive, and stable in color. It is necessary, at 
the West Texas gasoline plants to treat the gas used for fuel 
for the engines with soda ash for the extraction of hydrogen 
sulphide. The Koppers method is extensively employed for 
this purpose and for treating gas for camp and field consump 
tion. There is little doubt but that the gasoline manufacturing 
phase of the industry will expand with the solution of such 
problems, just as the refining industry has expanded in the 
use of West Texas crudes since experience has shown that the 
evil reputation incurred by these oils was not justly deserved. 
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Sweetwater Plant Operation Minimizes 


A Gulf Publishing Company Publication 





Sulphur ‘Trouble 


Gasoline recovered is low gravity and is blended with natural gasoline from 
Big Lake field, yielding an anti-knock product 


HEN the Sweetwater Refining 

Corporation was organized 

some weeks ago through the 
purchase of the old Sweetwater Refin- 
ing Company’s skimming plant at Sweet- 
water, Texas, the old still battery and 
fractionation equipment were immedi- 
ately repaired and reconditioned, the 
work including installation of bubble 
type towers especially designed for the 
close fractionation of gasoline and kero- 
sene from the crude oils from Winkler 
and Crane Counties. 


The old plant had not been in continu- 
ous operation for some time and it was 
necessary to repair much of the old 
equipment as well as to improve the 
processes by the addition of preheating 
equipment as late type bubble towers. 
These latter were designed and installed 
by J. T. Miller, who is in charge of plant 





operations. Except for certain improve- 
ments, the new towers are very similar 
in design to those installed by Mr. Miller 
at the Burkburnett, Texas, plant of the 
Noble Oil & Gas Company, early in 1924, 
where the bubble type column was pio- 
neered in the North Texas area. The latter installation was 
described in detail in. this publication of August, 1927. The 
same type of tower at Sweetwater, designed for the particular 
crude to be distilled has in a large measure contributed to the 
increase in daily through-put and capacity rating of the plant, 
increasing it from a 500-barrel plant to a 2000-barrel plant, 
with the use of the original two shell stills. J. A. Johnson, 
refinery engineer, formerly of Tulsa, is manager of the new 
company. 

Among the improvements made in equipment at the plant 
is that of a home-designed water cooling system patterned 
after others of the same type which the plant superintend- 
ent has installed for certain other companies. Through 
this system the cooling water for the condensing coils is 
handled by gravity flow from the boxes and cooled with- 
out the use of a pump for spraying. The cooling pit is 
located about 300 feet from the condenser boxes, and from 
the point where the water overflows from the boxes, it is 
conducted to the cooling pit by means of an open wooden 
flume, Flowing through this open trough the water is 
cooled to a certain extent before it reaches the cooling pit. 
The flume is suported above ground by means of welded 
Supports made from old scrap pipe about the refinery yard. 


At the point where the water spills from the flume it is 
caused to become separated into a number of very small 
‘teams and to spread out over a relatively wide area at 
the top of a baffle-like tower, where it trickles downward 
'o the pit over the baffles and is cooled in the descent. 
The temperature of the cooling water is kept sufficiently 
low in this manner to afford streams in the receiving house 





Sweetwater Refining Corporation’s skimming plant running on Winkler and Crane 
County crudes at Sweetwater, Texas. Showing details of preheater and bubble towers. 
Suspended flume for gravity flow of water from condenser boxes to cooling tower 


shown at extreme left. 


which never reach a temperature higher than 90 to 95 de- 
grees even during the summer months. With this system 
of gravity and open flow but one pump is required for wa- 
ter circulation. A centrifugal water pump located at the 
cooling pit, pumps water to the boxes for cooling purposes. 


Preheater 


Since the plant was designed originally to operate on the 
batch system, no equipment for heat interchange was pres- 
ent when the new operators assumed control. The super- 
intendent of operations has lately installed a preheating 
device which consists of an old horizontal return tabular 
boiler equipped with a six-foot dutch oven, Crude charged 
to stills first passes through the shell of this preheater, and 
is raised in temperature to about 300 degrees. A very 
low fire is required for this preheating and the heat is 
imparted to the oil through the walls of the tubes in the 
boiler. 

From the preheater the oil is conveyed to the first shell 
still, where a very gentle firing raises the temperature 
sufficiently to vaporize all of the gasoline fraction, about 
25 per cent of the crude. The volume of oil distilled in 
this shell still is to be further reduced by the installation of 
a separator or flash chamber between the preheater and 
the still, in the near future. The lighter vapors removed 
by the preheating system will be taken into the first bub- 
ble tower along with the gasoline vapors derived from the 
first shell still. At present the reflux material or con- 
densate accumulating in the first bubble tower is con- 
ducted back into the No. 1 shell still. The second shell 
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still is utilized for the vaporization of the kerosene and gas 
oil fractions. The old still setting was badly cracked due 
to exposure, but air infiltration was eliminated through the 
application of a relatively thick coating of a mixture of 
lime, cement and sand, after which the fuel requirements 
were materially decreased. 

The second fractionating column, also of bubble type, is 
to be redesigned so that kerosene will be taken overhead, 
a stove or engine distillate removed from the central por- 
tion and gas oil from the bottom—or a heavy special 
naphtha will be removed overhead with corresponding 
change made in those cuts coming off below. These 
towers give the small plant the desired flexibility, so that 
a number of products may be distilled in continuous opera- 
tion. The shell stills are 8x30 feet. These dimensions 
give some idea of the value of efficient fractionating 
equipment when it is recalled that the two stills are han- 
dling a daily through-put of approximately 2000 barrels. 

Gasoline from the Winkler County production is low in 
gravity, running around 52/53 degrees A. P. I. with about 
420 end point. This product is blended up with natural 
gasoline from gasoline plants in the Big Lake field. Both 
straight run and natural gasoline are valuable from an 
anti-knock standpoint, and plant operators claim that their 
gasoline has an anti-knock value of around 40 per cent. 
benzol equivalent. The gasoline is chemically refined by 
the lead sulphide method, using equipment of semi-contin- 
vous design so that no agitation by blowing is required— 
thus materially decreasing evaporation and handling losses. 
This gasoline has a 30 plus color and is guaranteed to be 
unaffected by direct sun light for eight hours. The com- 
pany distributes its motor fuel by truck to retail stations 
through the district immediately surrounding the town of 
Sweetwater and to a number of stations in the city under 
the brand name of “Lily White.” 

Kerosene produced at the plant is 41/42 gravity, with a 
plus 25 color and an end point of about 500 degrees. Fuel 
oil produced is about 20 gravity with one per cent. sul- 
phur. 

Operations at this plant point to another system of re- 
fining West Texas oils with very little trouble incurred 
due to its hydrogen sulphide content, and with the prepa- 
ration of the usual skimming plant products meeting all of 
the current standard specifications. 


Safety Ladder 


N order to render working conditions more safe at the 
absorption gasoline plant of the Coltex Gasoline Company 

at Fairbanks, Louisiana, the operators have installed safety 
devices of the latest approved type throughout the entire plant. 
No piece of machinery or moving equipment is without its 
safety guards at this plant. Safety is practiced by the workmen 
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and operatives and new men are taught the methods of work. 
ing at the plant as followed by the foremen and supervisors, 
which is in accordance with the safety code of the company, 


The accompanying photograph illustrates one method of 
making equipment safe. This horizontal steam still and the 
preliminary condenser back of it, is made safe by means of 
ermanent steel walkways at the top, and with the approaching 
teps leading to the valves at the top of the still and the vapor 
condenser, made of heavy corrugated steel plate, supported by 
structural steel and angle iron frame work. Guard rails and 
toe rails above the walkway platforms prevent the workmen 
from falls. A number of electric lights are provided above the 
walkway to guide the workmen when periodic inspection js 
required during night hours. 


This safety-ladder and walkway replace the old method of 
approach which consists of slender wooden ladders leaning 
against the side of the still, by means of which the operators 
would reach the valves controlling vapor and steam lines, 
Whenever possible at this company’s plants, the ladders have 
been replaced by such hazard reducing equipment as that shown 
in the illustration. 


Effects of Fractionation on the Chemical 
Treatment of Gasoline 


Manufacturing and refining gasoline so that it will meet all 
the requirements of the motoring public is often a difficult 
and expensive process, especially when the gasoline is made 
wholly or in part from cracked or pressure still distillates. The 
advantages of an effective continuous fractionation system in 
stabilizing the distillation range of the gasoline produced are 
generally realized, but little attention has been paid to the possi- 
bility of using this distillation equipment to reduce the amount 
of treating necessary and thus lower treating costs. 


There are several reasons for subjecting gasoline to treat- 
ment before it is sold as motor fuel, the chief ones being to 
improve the color, to remove corrosive or evil-smelling sul- 
phur compounds, and to remove the gum-forming constituent. 
The fundamental principle of an investigation being conducted 
by the United States Bureau of Mines is that these various im- 
purities are not distributed evenly through the boiling range 
of all gasoline, and in some cases at least they seem to predomi- 
nate in certain fractions. By careful fractionation, for exam- 
ple, in a bubble tower, it is possible, with some gasoline to con- 
centrate each impurity in a small portion of the product so 
that these small portions are all that require chemical treat- 
ment, the greater part of the gasoline being ready to market 
as it leaves the condenser. A bubble tower can be used to 
advantage to fractionate gasoline into several portions, 4s 
streams can be drawn from different plates in addition to the 
product from the top of the tower. By careful study of the 
streams a control system can be applied to the tower, so that 
the greater part of the product can be obtained in marketable 
condition, no further distillation or chemical treatment being 
necessary. Some of the streams may :quire one type of treat 
ment, others another type, depending on the kind of impurities 
each contains. This method of handling petroleum products is 
of value to the petroleum refiners, as it lowers the cost of te 
fining and reduces some of the losses which always accompany 
chemical treatment. 


In order for a refiner to take advantage of the results of 
good fractionation it is necessary for him to make a study of 
the charging stock he is using. For example, high sulphur 
crudes from some of the new fields in the United States af 
giving the refiners new problems. It is believed that good 
fractionation of these crudes will help in solving these prob- 
lems. 








1928 


vork- 
isors, 
y. 


1 of 
1 the 
is of 
ching 
vapor 
sd by 
; and 
kmen 
e the 
on is 


dof 
aning 
‘ators 
lines. 

have 


hown 


ical 


et all 
ficult 
made 
. The 
em in 
d are 
possi- 


nount 


treat- 
ng to 
x sul- 
tuent. 
lucted 
1 im- 
range 
domi- 
exam- 
» con- 
ict SO 
treat- 
narket 
ed to 
is, as 
to the 
rf the 
> that 
etable 
being 
treat- 
srities 
icts is 
of re- 
npany 


Its of 
dy of 
ilphur 
es are 
good 
prob- 


AUGUST, 1928 


A Gulf Publishing Company Publication 


65 


Cleaning Plant Makes Obnoxious 


Gas Useable 


Gulf Production Company installs Koppers process plant which 
removes hydrogen sulphide from West Texas gas with soda solution 


ITH the opening of the Big Lake field, Reagan 
County, and subsequently the fields in Crane, Upton, 
Winkler and other counties of West Texas, pro- 
ducers and pipe line companies were faced with the problem 


By JACK LOGAN 
Staff Representative 


of handling gas containing from 10 to 13 per cent. hydrogen 


sulphide. 


Obviously this gas is very poisonous and presents hazards 
throughout the fields which at any time may result in death, 
to say nothing of causing much loss through corrosion of 
equipment in the wells and of field equipment above the 


ground. 


It is also very undesirable as fuel gas, and drilling, pump- 


ing, compressor and other 
sources of power using this gas 
give undue trouble. In fact, it 
is not economical to employ it 
for any use around the fields 
under existing conditions as 
long as it contains the hydro- 
gen sulphide. 

It would be possible, it is 
true, to use the gas for firing 
steam boilers, but its use for 
that purpose is precluded by the 
fact that the producers of the 
district are further faced with 
the problem of bad water. It 
is next to impossible to pro- 
duce steam from the waters en- 
countered there, and so _ the 
usual source of power is gaso- 
line, gas or electricity. 

Because of these bad condi- 
tions, and in view of the ex- 
tensive operations in the 
Church-Fields-McElroy pool, 
both actual and proposed, the 
Gulf Production Company de- 
cided to obtain some process 
by which the sulphide gas could 
be removed from the natural 
8a, so as to provide “sweet” 
as for gas engines and for 
domestic consumption on the 
Property. 

After studying various meth- 
ods for sulphide removal, it 
was decided to use the Kop- 
Pers process—a process de- 
signed by the Koppers Com- 
Pany at Pittsburgh, Pennsyl- 
Vania, in handling by-products 
mthe manufacture of coke. It 
may be noted here that the 
Plant which Gulf has con- 
sttucted for the utilization of 


the Koppers process. is the first one, in so far as information 
is available, to be used in an oil field anywhere. 

The Koppers process is unique in that the soda ash solution 
which is used is regenerated after becoming partially saturated. 


Cleaning Plant 


of natural gas per day. 


illustration : 


The plant, as constructed, will handle up to 750,000 cubic feet 
The process is essentially as follows, 
and may be readily understood by referring to the accompany- 


The plant is made up of two steel towers, about eight or nine 











Gas Purifying Plant of Gulf Production Company on McElroy 
lease, Crane County, West Texas. 


feet in diameter, one being 40 feet high and the other 60 feet; 


while a pipe, resembling a 
smeke-stack, is connected with 
the 60-foot tower, and extends 
to a total height of 100 feet. 

Gas from the field enters the 
bottom of the 40-foot steel tow- 
er and passes upward, where it 
comes in intimate contact with 
a three per cent. solution of 
soda ash, the latter being intro- 
duced. into the tower at the top 
through the pipe shown at the 
left in the picture. Going 
downward in the tower, the so- 
lution passes over baffle plates 
which allow it to come in con- 
tact thoroughly with the up- 
ward passing’ gas. 

After making a single pass 
through the tower, 99 per cent. 
or more of the hydrogen sul- 
phide is removed, and the puri- 
fied gas is led off from the 
top of the tower. The spent 
washing solution is then 
pumped into the top of the 60- 
foot steel tower, and from 
there passes downward over 
baffle plates, meanwhile coming 
in contact with fresh air which 
is furnished through blowers. 
The fresh air enters the 60-foot 
tower near its bottom, through 
the pipe leading from the build- 
ing to the tower. In its pas- 
sage through this 60-foot tower 
the solution is regenerated; 
that is, it is made suitable for 
use again, and is pumped again 
to the top of the 40-foot tower. 

The air which has passed up 
through the 60-foot tower, be- 
ing made foul by taking up the 
hydrogen sulphide from the 
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soda ash solution, then passes from the top of that tower into 
the 100-foot pipe through a connecting outlet, and is expelled 
into the air at an altitude where it can not do any damage. 

The cost of the soda ash amounts to about two and one- 
half cents for treating 1000 cubic feet of gas, and outside of 
that cost, the only expense is depreciation on the plant and 
the time which is required for its care. The latter item, how- 
ever, is very small, as the entire operation is practically au- 
tomatic, requiring very little attention other than adding some 
make-up solution every day. As it actually works out, one 
man operates the plant, using only a small part of his time 
for that particular work and performing various other duties. 

The cost of the plant was about $50,000; and of course the 
larger the plant, the lower the cost of treating each thousand 
feet would be. And the operating cost, in so far as labor is 
concerned, would increase very little with increased capacity 
of the plant. 

This gas treating plant of the Gulf Production Company is 
located on its McElroy lease, at a point about the center of 
Section 198, Crane County. It is also very near the center of 
Gulf’s leases in the field. The Gulf holdings there comprise 








Cracked Gasoline by Blumner Process 


Blumner’sprocess for the preparation of motor fuels 
synthetically has been attracting some attention during the 
past few fonths. A model plant is operating in Germany. 
Walter Roth in his news letter from Germany to the News 
Edition (July 10th) of Industrial and Engineering Chem- 
istry, gives an interesting paragraph descriptive of this 
new cracking process. The following is excerpted from 
Mr. Roth’s letter— 

“This process of Blumner’s consists in the main of pump- 
ing benzine-free crude oil or benzine-free tar under high 
pressure into an autoclave filled with molten lead. Through 
a special contrivance containing distributors—for example, 
Raschig rings—which is sunk into the fluid lead, the crude 
oil bubbles by its own buoyancy to the surface of the melt 
without touching the fire wall. The process is conducted 
under some 35-40 atmospheres at 450°, the splitting tem- 
perature of the oil. Thus there sets in a rapid circulation 
of the melt, which effects a constantly uniform heat trans- 
fer from the source of heat to the oil. With this cracking 
process of Blumner’s it is said that no superheating and no 
real choke formation takes place. Hence the operation can 
go on continuously without being interrupted every few 
days for cleaning. All types of oil can be cracked by this 
process—for example, lignite tar, which is very prone to 
coke formation, and its distillates and even shale oil. The 
crude oils yield up to approximately 80 per cent. of the 
crude benzine, depending upon their nature. The best yields 
are given by the parrafin oils and distillates, such as Ga- 
lician gas oil. Oils poorer in paraffin, such as most of the 
high asphalt-petroleums, as well as lignite tar and oil, gives 
poorer yields. The Blumner benzine thus obtained con- 
tains about 15-20 per cent of aromatic substances, on the 
presence o fwhich, as known, depends freedom from knock. 
About 10 per cent. of uncondensable gas is evolved by the 
cracking; it is used for heating and has an average heat- 
ing value of approximately 12,000-14,000 calories. The 
Blumner process is being employed by the Blumner-Crack- 
Anlagen A. G. at Berlin. A model plant of about four to 
five tons of crude oil has been erected at Berlin-Hohen- 
schonhousen by the firm of Borsig, G. m. b. H., of Berlin. 
In the Chemiker-Zeitung, Doctor Karsten-Salmony has 
given a detailed description of the Blumner process, to- 
gether with calculations of its profitable use. As advantages 
over other processes, he commends the greater yields and 
higher quality of benzine, cheaper operation, greater safety, 
and more general applicablity.” 
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about 15 sections in a single block, most of which is proven 
for production. It was this circumstance, the extensive proven 
acreage, which justified the installation of the plant for treat. 
ing the gas. Other companies, holding smaller leases, and those 
whose leases are more or less scattered, are not so favorably 
situated for the installation of plants so expensive. 

With the gas which it treats daily in this Koppers plant, the 
Gulf Production Company operates about a dozen pumping 
wells, supplies a compressor station which the company uses 
for air lift in the field, and takes care of the domestic re- 
quirements throughout its camps. In addition, the company 
is shipping in 20 more gas engines to be used for pumping, 
When they are installed, the gas purifying plant will be drawn 
upon to the extent of its capacity. 

Besides the scientific plant which Gulf is using, there are 
numerous small home-made installations scattered over the 
West Texas fields for the purpose of taking the sulphur out of 
the gas, all of them using caustic soda solution for absorbing 
the hydrogen sulphide; but in spite of these various treaters, 
only a very small part of the gas of the field is utilized, 
Even the Gulf plant described above is capable of handling 
the gas from only about one well. 

The remainder of the gas of the fields is burned. All the 
gas which is not utilized by removing the hydrogen sulphide 
is led, after passing the separators, to points removed some 
distance from the wells, and is there ignited through old-time 
flares. In the Church-Fields-McElroy pool, several hundred 
of these flares can be seen burning day and night, the chief 
purpose of burning the gas being to dispose of the hydrogen 
sulphide in order to prevent poisoning and the corrosion of 
machinery and equipment in the field. 


Characteristics ot Oil From 
Little Seminole 


Washington—A typical analysis of petroleum produced in 
the Little Seminole field, Muskogee County, Oklahoma, has 
been made public by the United States Bureau of Mines, De- 
partment of Commerce, which is studying the characteristics of 
crude oils from the different fields of the United States and 
other countries. 

The Little Seminole oil field is located about four miles 
southeast of Muskogee, Oklahoma. Its discovery was almost 
accidental, as the oil is coming from a sand that has been 
believed dry for the past 25 years. The discovery well, drilled 
to test the Timber Ridge sand ordinarily occurring about % 
feet, was plugged back and when finally shot at 525 feet on 
December 13, 1927, in the Hale sand, made 25 barrels per day. 
The average initial yield from wells is approximately 25 bar- 
rels per day, although one well is reported as producing 450 
barrels the first day, and some other wells had initial produc- 
tion as high as 100 barrels per day. The total proven area 
is approximately five acres and the field production is, of 
course, small. The chief interest is the discovery of the field 
in territory that supposedly had been thoroughly explored 
years ago. The crude itself, like some other crudes from this 
part of Oklahoma, is a paraffin base oil. When viewed in 4 
standard sample bottle the oil is light red in color with the 
greenish flourescence characteristic of crude oil. 


A typical analysis is as follows: 


Oklahoma Muskogee County 

Hale Sand Well No. 1 
Specific gravity, 0.805 A. P. I. gravity, 44.3° 
Per cent sulphur, less than 0.1 Per cent water, nil 
Saybolt Universal viscosity at 70°F., 38 sec Pour point—Below 5° 


Saybolt Universal viscosity at 100°F., 36 sec Color — + = 

: i Per Cent Sp. Gr. °A.P.I. Vise. 
Light gasoline 12.5 0.684 75.4 
Total gasoline and naphtha 38.5 0.735 61.0 
Kerosene 18.7 0.812 42.8 
Gas oil 8.8  0.837-0.848  37.6-35.4 
Nonviscous lubricating distillate 10.2 0.848-0.867  35.4-31.7 50-100 
Medium lubricating distillate 7.1 0.867-0.879 —31.7-29.5 100-200 
Viscous lubricating distillate OR fs eawen ‘ eee Above 
Distillation loss 0.5 ES 8 oases 
Residuum 16.2 0.907 24.5 
Distillation loss 0.5 


hy 

an 
by 

crt 
Sc 
wil 
pal 
the 
tog 
ser 
nat 
car 
use 
135 
clo: 


at 1 
pre 
ther 


ver 


gaso 
adva 
prod 
Edg; 
disc] 
knoc 


lines 
forn 
hote 
Cont 
partl 








lr, 1928 


roven 
roven 
treat- 
those 
orably 


it, the 
mping 
y uses 
Hic Te- 
mpany 
ping, 
drawn 


re are 
r the 
out of 
orbing 
eaters, 
ilized. 
ndling 


Il the 
Iphide 

some 
1-time 
ndred 

chief 
rogen 
on of 


ed in 
, has 
;, De- 
ics of 
s and 


miles 
most 
been 
lrilled 
it 900 
et on 
r day. 
» bar- 
g 450 
oduc- 
area 
is, of 
field 
lored 
n this 
in a 


h the 


50-100 
00-200 
ve 200 





AUGUST, 1928 








A Gulf Publishing Company Publication 67 







Composition of Petroleum 
and Its Products 


By GEORGE A. BURRELL 
(This paper was published in the June issue of Jour. Ind. & Eng. Chem,. 1928) 


HE absolute indentification of the hydrocarbons present 

in petroleum practically stops when we pass the hexane 

fraction, and there is difficulty even in identifying the 
hydrocarbons of the different series in this and lower fractions 
and in isolating the various isomers. Work was recently done 
by Brown and Carr? on gasoline from Cabin Creek, W. Va. 
crude oil. Fractionation was carried to the nonane fraction. 
Scores of fractions were made to produce distillation curves 
with a semblance of flatness at the normal boiling points of the 
paraffins. Pure compounds were not obtained. Not only are 
the various isomers in the way and the boiling points too close 
together, but one encounters compounds of other hydrocarbon 
series. This and much other similar work shows the tedious 
nature of the problem, even in attempting to isolate the hydro- 


carbons of the light distillates of petroleum. These authors 
used a semo-laboratory rectification column and started with 
135 gallons of oil. The Peters* column is also well adapted for 


close fractionation work. 

When one passes the gasoline fraction, and only part of it 
at that, uncertainty exists as to the nature of the hydrocarbons 
present. We talk about paraffins, aromatics, olefins and naph- 
thenes (including polynaphthenes) and because of the difficulty 
in separating individual hydrocarbons, have devised means of 
very roughly determining these various groups in gasoline. 


Composition of Straight-Run Gasoline and Kerosene 


About the best we can say as to the composition of straight- 
run gasoline is that eastern gasolines are predominatingly par- 
affinic, Mid-Continent ones not so much so, and the asphaltic 
oils of the Gulf Coast and California apparently produce gaso- 
lines with larger amounts of so-called naphthenic hydrocarbons, 
and dissolve in sulfuric acid to a greater extent, than the first 
two mentioned. Further, some California gasolines are decid- 
edly aromatic, although probably all gasolines contain aromatic 
hydrocarbons, but possibly only in small quantity in many cases 
—say, in eastern gasolines. 

The question of anti-knock gasolines has brought the chemi- 
cal composition of gasolines sharply into relief. Paraffinic 
gasolines suffer in this respect and aromatic ones appear at an 
advantage. Highly cracked gasolines (especially vapor phase 
products) are particularly good anti-knock fuels. Work by 
Edgar* on a synthetic branched chain octane prepared by him 
disclosed the highly interesting fact that it does not produce 
knocking in an engine. 

Kerosenes probably follow the same general trend as gaso- 
lines; the eastern ones are the most paraffinic and the Cali- 
fornia ones the most aromatic. However, it is interesting to 
note that Wagner® found no indications of paraffins in a Mid- 
Continent kerosene, but apparently only simple naphthenes and 
partly hydrogenated substituted naphthalenes. 


Composition of Natural Gas 
Natural gas always accompanies oil and represents the light- 
st hydrocarbons that were formed by the changes that pro- 


"Received February 13, 1928. Excerpts from “The Technology of Pe- 
troleum Refining,” to be published by The Chemical Catalogue Co., A. 
S Monograph Series. 

mes Eng. Chem., 18, 718 (1926). 

ibid, 18, 69 (1926). 

aad. Eng. Chem. 19, 145 (1927). 
git: Eng. Chem. 16, 135 (1924). 

ad. Eng. Chem. 18, 936 (1926). 


duced the oil. It is composed of the paraffin hydrocarbons and 
usually only small quantities of carbon dioxide and nitrogen, 
although there are wells that produce almost pure carbon di- 
oxide or almost pure nitrogen. In rare cases methane may be 
the only hydrocarbon present, making up 98 to 99 per cent. 
of the total. Helium is believed to be present in all natural 
gases, but usually in traces. Probably the largest amount re- 
corded is 2.5 per cent. The Petrolia, Texas, gas, from which 
the United States Government extracts helium, contains 0.90 
per cent. of helium. Hydrogen, carbon monoxide, oxygen, 
acetylene and olefin gases are not present in natural gas. The 
writer pretty well established the foregoing in his work on 
natural gases for the U. S. Bureau of Mines. 


The fact that there are no gaseous olefins in natural gas 
practically precludes the presence of the liquid mono-olefines 
in petroleum, because if members of the liquid mono-olefins 
were present in oil—say, amylene,*hexylene, etc., one would 
expect to find ethylene, propylene and butylene in the gas. 
Fortunately tests for the olefin gases are quite well defined and 
easy to conduct, so that there is not much chance of missing 
them in the natural gas if they are present. The same is true 
of acetylene and the other gases mentioned. 

With the gaseous members of the naphthene series—cyclo- 
propane, for example, the case is different. The writer knows 
of no qualitative test that would detect it, say, in a mixture 
of paraffins. It is about as soluble as sulfuric acid is propy- 
lene; hence it is much more so than propane, but propane and 
higher paraffins are so soluble that it would be difficult to sep- 
arate out the cyclo-propane with sulfuric acid, especially if only 
a small amount were present. Further, it could easily be lost 
in the calculations when determining the paraffins by com- 
bustion. It could not be readily separated by fractional distil- 
lation at low temperatures from the propane, for propane boils 
at —45 degrees C. and cyclo-propane at —35 degrees C. Cyclo- 
propane has been identified in petroleum, and possibly the only 
reason cyclo-butane and cyclo-propane have not is that not 
enough work has been done. The latter is the lowest member 
of the series. However, we are pretty safe in saying that a 
petroleum must be highly naphthenic for cyclo-propane to be 
present in quantity in the gas accompanying the oil. On the 
other hand, Howard’ mentions a gasoline containing 70 per 
cent. of naphthenes. 


Vapors of benzene particularly are doubtless present in nat- 
ural gas from wells containing aromatic oils; the proportion 
would depend upon the temperature of the gas and the amount 
of aromatics present in the oil. Gases from such oil wells as 
those of Borneo, where the gasoline fraction may contain 40 
per cent of aromatics, would contain a small quantity of the 
aromatic vapors, principally benzene. Pure benzene has a 
vapor pressure of 760 mm. at 81 degrees C. 

However, despite the probable presence of small quantities 
of cyclo-propane and benzene in some natural gases, in most 
cases the paraffins are the only hydrocarbons present. 

The absence of the unsaturated gases and carbon monoxide 
and hydrogen from natural gas has a bearing on the forma- 
tion of petroleum. These gases are products of destructive dis- 
tillation. Their absence from natural gas indicates that what- 
ever changes (anaerobic fermentation, according to some) 
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took place to produce petroleum were low temperature changes. 
It is possible that the olefins have polymerized partly to higher 
hydrocarbons and that hydrogenation occurred, but this seems 
unlikely. Bergius finds that tremendous pressures and high 
temperatures are necessary to make hydrogen unite with coal. 
Catalysts speed up the hydrogenation, but this postulates the 
presence of specific catalysts, such as nickel (Sabatier), or 
some similar to those used by Fisher and Tropsch in their 
work. 


Olefins and Other Unsaturated Hydrocarbons in Petroleum 


Olefins or other unsaturated hydrocarbons have never been 
identified in crude petroleum, except Mabery’s work which 
showed traces of-hexylene, heptylene, octylene and monylene 
in Canadian petroleum’ although we wonder why some petro- 
leums are so reactive with sulfuric acid. The only explanation 
we have is that the higher paraffins, aromatics, and so-called 
polynaphthenes are themselves exceedingly reactive or, particu- 
larly, that members of the unsaturated cyclic hydrocarbons are 
present in western oils in large amounts, although they have 
never been identified therein. It is also probable that hydro- 
carbons having a benzene nucleus are present in the higher 
boiling fractions of petroleum. The aromatic hydrocarbons are 
not classed as unsaturated compounds in petroleum technology, 
although the Kekule ring contains double bonds. 


Paraffins 

The wax fractions have been investigated quite thoroughly, 
with the conclusion that they are paraffinic. Several investi- 
gators have shown that the difference between so-called amor- 
phous and crystalline wax is simply one of crystal formation. 

The latest work is that of Buchler and Graves.’ They found 
paraffin hydrocarbons ranging from CisHas to Cis Hss in paraf- 
fin, slop wax, petrolatum and rod wax. Of interest was their 
discovery of an unknown substance called soft wax. It causes 
the formation of needle crystals in impure waxes and vaseline 
when high melting-point waxes and vaseline are mixed with 
oil. Of decided interest in connection with their work is the 
fact that in Pennsylvania refining practice a wax distillate frac- 
tion can be pressed direct from a tube still and rectifying col- 
umn. No drastic cracking of the distillate occurs. Apparently 
better fractionation and temperature control makes possible the 
rejection of the high-boiling soft wax isolated by Buchler and 
Graves, and which inhibits good crystal formation. 

No paraffins have been identified in the lubricating fractions 
other than wax, probably because of the difficulty of freezing 
out and identifying these of lower boiling points. They ap- 
parently become lost in the experimental work performed in 
isolating the polynaphthenes, for usually only those hydrocar- 
bons of C,Ha-x characteristics have been reported in lubri- 
cating oils. 

However, it is well that the paraffins are not present in ap- 
preciable quantity in lubricating oil, for they lack viscosity. 
Any lubricating value that so-called paraffin-base oils possess 
is not due to the paraffin hydrocarbons. 


Naphthenes, Polynaphthenes and Lubricant Fractions 


The data at hand indicate that the great bulk of the heavy 
fractions of our crude pertoleums are made up of the so- 
called polynaphthene hydrocarbons, CaHzn-x. These are gener- 
ally called saturated cyclic hydrocarbons, although some in- 
vestigators, and probably correctly, call the higher members 
unsaturated hydrocarbons. Naphthene hydrocarbons, CnaHan, 
were named so by Markovnikov, a Russian chemist, who dis- 
covered them in Baku petroleum forty years ago. The simple 
naphthenes, C,H, appear in the light fractions. Cyclo-pentane 


.'Proc. Am. Acad. Arts. Sci., June, 1905, p. 110. 
Ind. Eng. Chem. 19, 718 (1927). 

*Ber. 30, 974, (1897). 

Trans. Roy. Soc. Can., 20, 193 (1926). 

"Jbid., 15, Sect. III, €9 (1921). 

"J. Inst. Petroleum Tech., 11, 177 (1925). 
Bind. Eng. Chem., 19, 526 (1927) 
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is the lightest one so far identified. Markovnikov*® isolated 
cyclo-hexane from Baku petroleum and Young later found it 
in American petroleum. Cyclo-hexane is probably fairly com. 
mon in light distillates of the mixed-base and asphaltic-hase 
types. More work has been done on this naphthene hydrocar- 
bon than on any of the others. 

For most of our information on the polynaphthenes (CH 
to CaHon-2) we are indebted to Mabery; others include Coates, 
Wilson, Allibone and Thole. Carbon and hydrogen ratios were 
determined, and these fit the formulas for the poly-naphthenes, 
The naphthenes are commonly written: 


CH: CH, CH: CH: CH, 
>CHa2 CH: CH: CH; 
CH: CH: Cyclo-hexane 


Cyclo-pentane 

The simple naphthenes are isomeric with the olefins, but 
there the identity ends. They are more resistive to heat .and 
chemicals than the olefins. Like the olefins, they possess valu- 
able anti-knock properties. The polynaphthenes possess good 
lubricating value; the paraffins do not. Whether higher unsat- 
urated molecules of cyclic structure are also present and do or 
do not possess lubricating value, we do not know. Some tech- 
nologists believe that, whatever their structure, they do make 
valuable lubricants. But there is little substantiation of this mat- 
ter, except possibly that highly refining a lubricating fraction 
with sulfuric acid, like certain medicinal oils, makes of these 
oils a poorer lubricant than the unrefined oil. Probably for so- 
called boundary lubrication these unsaturated molecules possess 
some advantage, but all commercial lubrication is of the fluid 
kind. 

Mabery did not find the simple naphthenes, CaHon, in any of 
the lubricating fractions that he examined. The inference from 
his work is that, although they occur in the light distillates, 
they are not present in the lubricating fractions. However, 
Seyer and Huggins *” found simple naphthenes in a lubricating 
fraction from Peruvian. petroleum, also polynaphthenes. 
Seyer™ found that a fraction of a lubricating oil which he separ- 
ated by means of liquid sulfur dioxide withstood a friction test 
better than the fraction not dissolved in sulfuric acid and which 
he called the saturated portion. He found the latter portion to 
be more stable oxidation. 

Wilson and Allibone” call the polynaphthenes higher than 
C,Ha-s unsaturated molecules, and those of lower weight satu- 
rated ones. As far as we know, the lower ones (less than 
C,Han-12) constitute most of the lubricating oils of commerce. 

Mabery ™ concluded that residual lubricants of Pennsylvania 
crude oil contained percentages of carbon and hydrogen corres- 
ponding to the hydrocarbon series CaHan-s and to the series 
CaHan-1 and CaHee-i2 for the heavier Ohio, Mid-Continent and 
Texas oils. Apparently the difference in lubricating values of 
various petroleums lies in the proportions of these polynaph- 
thene hydrocarbons present. But this would be an exceedingly 
unsafe generalization to make without more knowledge of the 
components of lubricating oils. As we go too high in the series, 
up to CaH-2» the fractions lose viscosity and become sticky. 
Mabery ™ states that with the CaHa-» series one approaches 
the asphaltic hydrocarbons. The overhead lubricating oils ap- 
parently contain various portions of the series CuHa-: 
CaHon-s. This line of demarcation is only approximate, 0! 
course. 

It has been noted that the eastern lubricating oils are more 
resistant to oxidation, have higher flash and fire-points and 
produce less carbon than western oils, although carbon trom 
an eastern lubricant sticks more tightly to the piston head ot 
an automotive engine. This is because a greater proportion dis- 
tills away from western oils as \they are more volatile. 

The conclusion is inevitable that some of the hydrocarbons 
a-e of a different type in the two oils, or that there is more 
of one type in one oil than in the other. The indications sag 
that there are more unsaturated groups in the western oils. 
This might follow from the greater reactivity of these oils 
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toward sulfuric acid. Dunstan and Thole“ are of the opinion 
that it is the unsaturated molecules of a lubricant that enter 
‘nto firm physical-chemical union with the metallic surfaces, 
forming a friction surface which is a compound of oil and 
water. But this is only of importance in so-called boundary 
jubication, whereas all practical lubrication is of the fluid type 
and here viscosity is of importance. Smith” finds indications 
that certain of the hydrocarbons in a Wyoming oil are of the 
same type as those in an Appalachian oil and that others may 
be classed as unsaturated hydrocarbons. 

Stager” extracted a part of a turbine oil (sludge-forming 
constituents) with methanol and stated that the extracted por- 
tion consisted of unsaturated hydrocarbons, although the oil 
still sludged after their removal. 

No attempt is being made here to compare the relative merits 
of different classes of lubricating oils. For one thing, the 
writer has not enough data at hand with which to make such 
a comparison. It seems to be the general opinion that good 
lubricants can be made from most crude oils, but at more ex- 
pense from western ones. Of course western crude oil costs 
less. It is significant, however, that the General Motors Com- 
pany” pay much more attention to viscosity and volatility in 
rating a lubricating oil than used to be the case. 

Improved automobiles and improved roads have led to the 
manufacture of high-speed cars, and engines run hot at high 
speed. Hence, in some cars at least, an oil is needed that does 
not volatilize too fast. High ventilation of crankcases aids this 
evaporation. On this basis eastern lubricants have an advan- 
tage. The biggest problem in lubricant manufacture at present 
is to produce a “thin-thick” oil, one that is sufficiently mobile 
when starting up a more or less cold automobile and is viscous 
enough at high temperatures when the machine attains speed. 

No unsaturated cyclic hydrocarbons have been identified in 
petroleum, but there is strong reason to suspect their presence, 
especially in the heavier fractions of mixed-base and asphaltic- 
base oils. These fractions are very reactive to sulfuric acid. 

Members of the unsaturated monocyclic and polycyclic series, 
CoHm-s to CaHn-s, of benzine nucleus, have been suspected of 
being present in crude petroleum. These series include the 
naphthalenes, diphenyls, anthracenes, picenes, etc. They are all 
acted upon more or less by sulfuric acid. Naphthalene has been 
identified in distillation products. 


Acetylene, Diolefins and Terpenes 


Members of the acetylene series and the terpenes have never 
been identified in crude petrolum or its fractions. Terpenes 
are a special group of hydrocarbons of the general formula 
CoH, well-known members of which are pinene and limonene. 
Some memhers of the diolefins are allene; butadiene—1, 2; 
butadiene—1, 3; and pentadiene—1l, 4. Armstrong and Miller™ 
found butadiene in oil gas, as did Engler and Staudinger, but 
only in the case of recent work by Brame and Hunter™ have 
they been indicated in cracked gasoline. The diolefins are iso- 
meric with acetylenes. 

Terpenes and diolefins are said to occur (but not confirmed) 
in cracked petroleum; and the diolefins particularly are said to 
be responsible, at least in part, for gum formation in gasoline, 
and probably account for the bright yellow color of freshly 
distilled highly cracked gasoline, such as vapor-phase gasoline. 

_Gurwitsch® mentions a crude petroleum found in Java which 

Chem Met. Eng. 28, 300 (1923). 

eet: lines, Repts. Investigations 2837 (1927). 

Helv. ‘him. Acta, 6, 893 (1923). 

nOil Gas J., 25 (Nov. 10, 1927). 

af Chem. ‘Soc. (London) 49, 80 (1886). 

mee Inst. Petroleum Tech. 13, 794 (1927). 

sete S Scientific Basis of Petroleum Technology”, p. 21 (1924). 

Pe The Non-Benzenoid Hydrocarbons,” p. 590 (1922). 

mf Soc. Chem. Ind., 20, 690 (1901). 

mind. Eng. Chem., 18, 694 (1926). 

ny: Inst. Petroleum Tech., 12, 518 (1926). 

2); Am. Chem. Soc., 38, 393 (1916). 
ac al communication. 

nd. ling. Chem., 18, 1108 (1926). 


“The Non-Benzenoid Hydrocarbons,” 


p. 549 (1922). 
"Z. anvew. Chem., 39, 685 (1926). 





A Gulf Publishing Company Publication 69 





he states is very rich in unsaturated hydrocarbons, but the na- 
ture of which has not been determined. The oil has the odor 
of terpenes and dries when exposed in thin layers. 


The writer has noticed the turpentine-like odor possessed by 
light distillate condensed from natural gas in a Louisiana 
field. Brooks” states that gasoline from petroleum obtained 
from the Jennings field in Louisiana and the Mirando field. in 
Texas, has the same odor. Coates and Tims™ have shown, 
however, that the Louisiana gasoline is naphthenic and has none 
of the characteristic properties of turpentine. 

Thole found hydrocarbons’ of camphoraceous odor and 
marked chemical stability in crude oil from Badarpur, India. 
Hydrocarbons up to CuHss were isolated. 


Aromatics 


Aromatic hydrocarbons have been isolated in the light dis- 
tillates of petroleum. In some of them they constitute a large 
portion of the motor-fuel fraction. Borneo gasoline may con- 
tain 40 per cent. of aromatic hydrocarbons. Some California 
gasoline is decidedly aromatic. It is possible that all crude oils 
contain aromatic hydrocarbons, because Erskine” found traces 
even in Pennsylvania casing-head gasoline, but no work has 
been done positively to identify aromatic hydrocarbons or their 
derivatives in the heavier fractions except by Carpenter™ who 
obtained indications of aromatic hydrocarbons up to pentaethyl 
benzene, b.p. 277 degrees C., in Burmah crude oil. Brooks™ 
noted that all petroleums that had been studied had been shown 
to contain benzene and its simpler homologs. 

Aromatic hydrocarbons interfere with the burning properties 
of California and other kerosenes, and liquid sulfur dioxide 
adequately removes them. Pennsylvania lubricants are not acid 
treated (only filtered), but western lubricants are given an 
acid treatment, sometimes a heavy one so that some of the 
original compounds are removed and do not appear in the lu- 
bricants. As far as we know, the compounds removed are the 
more easily reactive saturated polynaphthenes and possibly un- 
saturated cyclic compounds:and, of course, sulfur and nitrogen 
compounds and naphthenic acids. Certain substances, not pure 
hydrocarbons, cause lubricating oils to darken on exposure to 
air, but we do not know what these compounds are. 


Color in Petroleums 


We do not know what causes color in petroleums. Brooks” 
suggested that the volatile coloring matter in freshly -distilled 
highly cracked gasoline may be due to diolfins, in that the 
fulvenes are shades of yellow, orange and red. Fulvene itself 

CH = CH R 

~CCe 

CH = CH R 
is a yellow oil: Brooks™ also stated that the discoloration in 
petroleum distillates was due primarily to the oxidation of sul- 
fur compounds, as of mercaptans to sulfonic acids and sulfuric 
acid. Also, any trace of sulfur dioxide left in the oil, or in- 
troduced by decomposition when rerunning acid treated prod- 
ucts, oxidizes to sulfuric acid, with resulting discoloration. 
Brooks” also believes that fluoresence of petroleum distillates 
is due to traces of substances of the nature of chrysene, fluor- 
ene, or pyrene. Tauz™ believes the chief cause of coloring mat- 
ter in gasoline to be unsaturated hydrocarbons of a cyclic char- 
acter. 

Carpenter™ has also stated that color reversion is due to un- 
stable resin-forming bodies and some of these are members of 
the five ring cyclo-pentadiene family, including indene, coumer- 
ene, fulvenes, fluorene and their homologs and condesation 
products, and that there is a marked tendency toward the for- 
mation of peroxides of members of these classes. This con- 
firms the earlier observations of Brooks that cyclo-pentadiene, 
indene, fulvenes, etc., are notorious for rapid auto-oxidation ; 
that the resinous oxidation products, formed via peroxides, 
are pale yellow if pure; and that in the presence of a trace of 











70 THE REFINER AND NATURAL GASOLINE MANUFACTURER 


mercaptan or alkyl disulfide, invariably present, the oxidation 
is accompanied by strong discoloration. 


Gums 


Smith and Cook” found aldehydes, including formaldehyde, 
in gasolines containing gum. Gums which they isolated become 
hard and brittle, partaking of the nature of she synthetic resin, 
Bakelite. Brooks pointed out that phenols are not present; per- 
oxides are first formed and the “gum”’ is initially a fluid mix- 
ture, a part of which is resinous. 

Brown” found gum deposited from manufactured carbureted 
water gas (high temperature cracking of oil) to consist of oxi- 
dation products and polymers of styrene and indene. 

It is commonly stated that the diolefins are largely responsi- 
ble for gum formation, by polymerization, but this, while prob- 
ably true, is only conjecture. They are known to be bad gum 


formers. 
Cracked Products 


A tremenodus amount of the petroleum of the country is de- 
structively distilled to produce compounds different than those 
occurring in the original oil, but our knowledge of these prod- 
ucts is far from complete. A heterogeneous mass of data has 
been collected showing the qualitative character of the hydro- 
carbons present under different conditions of temperature, time, 
catalyst and pressure, when different oils are cracked or when 
some of the simpler hydrocarbons are cracked. A great amount 
of work has been done on investigations of this kind. We 
know that mild cracking (750-950 degrees F. or 399-510 degrees 
C.) produces the maximum amount of motor fuel. Higher 
temperature (about 1100 degrees F. or 593 degrees C.) crack- 
ing produces less motor fuel and more gas, and a motor fuel 
more aromatic in character. At still higher temperatures 
(1350-1750 degrees F. or 732-954 degrees C.) one gets into the 
gas-making range. The gases can be very precisely anlayzed 
by fractional distillation at low temperatures although, aside 
from the writer’s work and more recent work at the Bureau 
of Mines laboratories, the method is employed but little. The 
simpler liquid hydrocarbons in the cracked products can be 
identified by fractional distillation, but beyond the hexane- 
hexylene-cyclohexane fraction the operation becomes difficult. 

We know that new paraffins, aromatics, naphthenes and ole- 
fins are formed, and substances like the diolefins. The more 
drastic the heating the more unsaturated the product becomes 
and the more gas and coke are formed. Polymerization changes 
occur simultaneously with decomposition changes. There have 
been scores of investigations showing something about the na- 
ture of the lighter products formed. Paraffins, olefins, naph- 
thenes and aromatic hydrocarbons have all been cracked. As 
regards these decomposition and polymerization changes, the 
following generalizations have been made: 

1—Low temperature (gasoline-making) splitting of the par- 
affin molecule results in the production of molecules of the 
paraffins and olefins of nearly equal size. High temperature 
Splitting (gas-making) makes a large olefin and a small paraf- 
fin. 

2—The aromatics are more resistive to heat than the paraffins. 
The C-C bond is more difficult to break than the C-H bond. 
The aromatics retain their carbon structure on decomposition to 
a marked degree. 

The conversion of petroleum into aromatic hydrocarbons has 
followed an interesting course. Forty or fifty years ago com- 
mercial cracking (principally at atmospheric pressure) was 
carried on to make kerosene, on the one hand, and aromatics, 
on the other. In making kerosene a large amount of gasoline 
was made but there was little demand for the latter. During 
the late war high temperature cracking was employed, but 
without much success, to make benzene and toluene for ex- 


*BRur. Mines Repts. Investigations, 2394 (1922). 
Gas Age Record, 50, 571 (1922). 

“7. Phys. Chem., 31, 124 (1927). 

Coal and its Scientific Uses,” p. 143 (1922). 
Bull. Am. Petroleum Inst., September 21, 1927. 
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plosives. Now it is employed again in some degree to make an 
aromatic and olefinic anti-knock gasoline. 


3—Acetylene, if formed during the transition, polymerize 
to other products; at least it has not been identified in the prod. 
ucts. Possibly the cracked products have not been carefull 
examined for traces of acetylene. 

4—Size for size of the molecule, the paraffins decompose 
more easily and produce less carbon than either the naphthene 
or aromatic molecules. Of course, the heavier molecules of 
all series crack most easily. The unsaturated molecules, the 
olefins and probably certain unsaturated cyclic ones which may 
be present in petroleum, no doubt crack more readily than the 
parafins, saturated cyclic ones, or the aromatics. The olefins 
and other unsaturated compounds are more susceptible to poly- 
merization, either by means of acid or heat, than the others 
mentioned. They probably under-go a whirl-wind of decompo- 
sition and polymerization changes during the cracking process 

5—Equilibrium conditions are not set in commercial crack. 
ing reactions. The composition of the material is changing 
up to the time the temperature falls below the cracking tem- 
perature. The system CHi22H:+C comes to equilibrium, and 
Cantelo” found that, whether the initial system is methane 
ethane or ethylene, the final equilibrium system will be methane. 
carbon and hydrogen. This indicates that all the petroleum 
hydrocarbons must first be reduced to methane before an equi- 
librium reaction is set up. 

6—Pressure per se is said to have no effect on cracking re- 
actions. However, it has a profound indirect temperature ef- 
tect. 
High pressure cracked gasoline is more saturated than low 


Apparently polymerization is not independent of pressure. 


pressure gasoline, but not enough work has been done to dif- 
ferentiate between temperature and pressure effects. Even to 
the splitting of the molecule, the rate of reaction may be eéf- 
fected, but there is on experimental evidence of this matter. 

7—Cracking varies directly with the temperature. It has 
been stated that in the cracking range, around 800 degrees F. 
(426 degrees C.), the rate doubles for each 18 degrees F. (10 
degrees C.) rise in temperature. The rate at vapor phase and 
gas making temperatures is much lower. Given time enough, 
the molecule splits at comparatively low temperatures, say 0 
degrees F. (316 degrees C.) or less, but becomes appreciable at 
around 700 degrees F. (371 degrees C.) in a relatively short 
time. Commercial cracking temperatures are going higher all 
the time, as high as 950 degrees F. (510 degrees C.) in so 
called liquid phase systems. Polymerization of amylene may 
occur at 140 degrees F. (60 degrees C.) (Lebedev) and with 
fullers earth at ordinary temperatures (Gurwitsch). Polymeriz- 
ation occurs in a bubble tower of a cracking unit. The Stand- 
ard Oil Company of Indiana, in defending the Lewis and Cook 
patent (U. S. Government vs. Patent Club) covering the use 
of a bubble tower on a cracking still, stress its action in aid- 
ing polymerization. The factor is simple, a time and tempefa- 
ture factor. Polymerization will occur to some extent in amy 
tower, if the temperature is high enough and sufficient time 1s 
allowed. 

&8—Size for size of the molecule, the paraffins produce the 
least coke upon cracking and the aromatics the most. (This 
refers to hydrocarbons of which we have information). Poly- 
naphthene hydrocarbons are apparently intermediate. 

9—Diolefins are said to be produced in cracking reactions, 
and they probably are, but they have not been identified in the 
cracked products, except in oil gas and possibly in one 
case in cracked gasoline. The higher cracking temperatures 
evidently favor their formation. 

10—No satisfactorly evidence has been put forward to show 
that catalysts, except aluminum chloride, in various commercial 
cracking operations have any éffect on the yields. 

11—Bone” first put forward the theory of the formatio 
dehydrogenation of the unsaturated residues: CH: and: CH, 
stating that they enjoy a fugitive but really independent & 
istence. Hurd and Spence™ postulate their formation, 4s does 
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Dunstan and Nellysteyn™ followed up Bone’s idea to show the 
mode of decompositon of ethane and ethylene by means of 
these residues. Nellysteyn gives acetylene an important role 
in the decomposition and synthesis of the hydrocarbons. Other 
‘nvestigators—Haber, Bone and others, have practically elimi- 
nated it. Bethelot was the first to give it a prominent part in 
aromatic condensation. The mode of a decomposition of the 
hydrocarbons and intermediate products formed is one of the 
most difficult subjects to unravel in the whole realm of chem- 
istry. 

12—The work of Faragher, Morrell and Comay®™ on the de- 
composition, at cracking temperatures, of the sulfur compounds 
in petroleum is very interesting. They found thiophene to be 
the most resistive, and stated that this probably accounts for 
the fact that certain oils high in sulfur are not so corrosive as 
some of lower sulfur content, in that thiophene-like derivatives 
do not break down into the corrosive hydrogen sulfide. The 
latter is the only one of the sulfur compounds in petroleum, 
or formed when petroleum or its products is cracked, which is 
corrosive. 

13—The cracking process today is the result of a cut-and-dry 
process, and a highly commendable one. Millions of dollars 
were expended with economic pressure behind the work. Com- 
binations of pressure, time, charging stocks and equipment were 
finally welded into the commercial processes of today. All the 
successful ones are much alike, now with expensive litigation 
under way to determine priority. But there is a woeful lack of 
knowledge of the chemical changes involved. 

Some of the greatest advances in cracking processes have 
heen (1) the speeding up of the oil through tube stills; (2) 
pumping back of hot, clean reflux; and (3) stopping the reac- 
tion of making too much coke. Temperature control, fraction- 
ation, selection of equipment materials, control of corrosion, 
etc, have also helped. 

(Note)—No. 3 is the so-called flash method. By this method 
coke formation can be reduced to a small percentage of that 
formerly made. 


Chemistry of Coke Formation 


Petroleum coke is a mixture of high molecular weight hydro- 
carbons that are condensation products rich in carbon and poor 
in hydrogen. Brooks states that it is formed via intermediate 
formation of complex aromatic compounds, and quotes Prunier™, 
as long ago as 1879, and others, as having isolated a series of 
fluorescent hydrocarbons from petroleum coke. He notes that 
the paraffins can be cracked at moderate temperatures without 
forming coke, but that in the remarkably stable six-carbon ring 
structure the result is chemical condensation to larger and 
lager molecules and eventually to coke, with the liberation of 
hydrogen and other simple split products such as methane, 
ethylene, ethane, ete. 

Sachanoy and Tilicheer® have concluded that the lighter and 
heavier cracked products are produced by different constitu- 
tats of the original oil. Paraffin wax purified with fuming 
sulfuric acid produced no coke or other condensation products 
om cracking, these substances being produced at the expense of 
the aromatic compounds. Herbst® found that no coke was 
produced when he cracked paraffin wax in the presence of ac- 
twated charcoal. 

Of course, paraffin wax or any other hydrocarbon, if heated 
trastically enough, will break down with the production of 
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carbon, but apparently the aromatics are the real coke formers 
in a cracking system. 


Oxidized Products 


The character of the products formed when oil is oxidized 
at high temperatures is such that at the moment their identifi- 
cation in anything like a quantitative way is hopeless. Alcohols, 
ketones, aldehydes, naphthenic acids and other substances 
formed make up an exceedingly complex mixture. One com- 
mercial plant” (founded on work of J. H. James) is in opera- 
tion at Nyack, N. Y., making “Aldehol,” a commercial name 
for a denaturant for alcohol. 


Petroleum Acids 


We know little about acids found in petroleum or its prod- 
ucts, except the so-called naphthenic acids. Presumably these 
are the only important ones. They are the carboxylic acids of 
the naphthenes, CxaHa-:1.COOH. Their isolation is made diffi- 
cult by the presence of a larger number of isomers. They 
form salts with bases—e.g., sodium and potassium—and these 
salts are soluble in water and have the consistency of soft soap. 
In Russia an inferior soap is made from them, and in this coun- 
try naphthenic acids are used in greases to some extent, atter 
their extraction from alkaline sludge. 





Nitrogen Compounds 


Not much is known about the nitrogen compounds in petro- 
leum, except that they consist of pyridine, quinoline, and their 
hydrogenated derivatives. Mabery and,Hudson“ isolated the six 
compounds CisHi;N to CisHaN. The element itself in these 
compounds may constitute several per cent. of some crude pe- 
troleums according to our present knowledge. 

Recent work by the American Petroleum Institute” (Bailey 
and others) indicates that most of the nitrogen in “lube” stock 
passes into the sludge®. They say that their work when pub- 
lished will eliminate from the literature many exaggerated 
statements about the nitrogen content of California and certain 
Texas crude oils. 

Oxygen 

About the only information we have about oxygen in crude 
petroleum is that it exists in the so-called naphthenic acids and 
in some cases in phenols. 


Sulfur 


There is considerable literature on the sulfur compounds in 
petroleum, principally because certain investigators—Wendt, 
Diggs, Morrell, Faragher, Wood, Egloff and others—found in 
treating refractory cracked. distillates a problem of economic 
importance and one that demanded investigation if cracked oils 
were to be intelligently refined. The excellent work to date on 
prepared sulfur compounds in oils and on treating reactions 
shows what can be done when trained investigators attack a 
difficult problem, although work on the isolation of sulfur 
compounds is scant. 

The principal sulfur compounds are hydrogen sulfite and or- 
ganic sulfides, disulfides, mercaptans, thiophenes, sulfones and 
sulfoxides. Mabery“ isolated a class of compounds called thio- 
phanes, C,HaS, but could no identify their structure. There 
has been some confirmation of his work through the synthesis 
of similar compounds by others, and the isolation of similar 
compounds by Thierry.” 


Sweetening Reaction 


The course of the reactions in sweetening oil has been well 
established by the work of Wendt, Diggs, Wood, Lowy, Fara- 
gher and Morrell. 

Sodium plumbite“ reacts ‘with mercaptans to form a yellow 
mercaptan, thus: 


C:H;SH C:HsS 
| + Na Pbo= >Pb + 2NaOH 
C:H;SH CHS 
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The lead sulfide then forms owing to a gradual oxidation by 
means of sulfur dissolved in the oil. 
C3H;S C:H;S 
>Pb+S = | 

C3H;S C3:H;S 

The diethyl sulfide is soluble in the oil and does not react 
with the doctor reagent. No sulfur has been removed, but the 
oil is sweet 1-evertheless. (A sweet oil implies the absence of 
mercaptans and hydrogen sulfide). 

The sweetening can be conducted equally well if sulfur is 
added to the solution of the mercaptan before treatment with 
plumbite, thus: 

C3HsSH 


+ PbS 


C:H;S 
+S= + H:S 
C;:H;sSH C:H;S 

However, care must be exercised in adding sulfur else the 
sulfur content of the oil will be increased to the extent that the 
gasoline may become corrosive. 

It is common knowledge that the black precipitate (lead sul- 
fide) that forms during sweetening with sodium plumbite is 
itself a fairly good sweetening agent. Oxygen is necessary, as 
shown by Morrell and Faragher“ for the lead sulfide to be ef- 
fective. 

Pbs + 4NaOH + 20; = NasPbO, + Na:SO, + 2H:0 

The usual reaction for the formation of lead mercaptides in 
any system where sodium hydroxide, lead sulfide and oxygen 
are present, is 

R—S 
2RSH + Na PbO-> >Pb + 2NaOH 
R—S 

To remove hydrogen sulfide from an oil, a simple water 

wash or a catistic soda wash at best is all that is necessary. 


Action of Sulfuric Acid 


The principal reactions when sulfuric acid acts on unsatu- 
rated compounds are: (1) the formation of alkyl-sulfuric acid 
esters; (2) formation of alcohols; and (3) polymerization. 
There is much speculation about the mechanics of polymeriza- 
tion by sulfuric acid. 

Mercaptans® are oxidized to the corresponding disulfide by 
Alkyl sulfides are very soluble in 
and sulfones. 


concentrated sulfuric acid. 
sulfuric acid. The same is true of 
Oxidation changes are of minor importance. However, sulfuric 
acid dissolves and reacts with the organic sulfur compounds 
sufficiently to produce satisfactory results, especially in com- 
bination with caustic soda or sodium plumbite. The action of 
sulfuric acid on hydrogen sulfide is an oxidizing one. 

Brooks and Humphreys” established that the pure molo- 
olefins up to CaHis do not form tars with sulfuric acid at 15 
degrees C., but only form esters, or tester acids, alcohols and 
polymerized products. The simple dienes do react very ener- 
getically with concentrated sulfuric acid to form tars. Tar for- 
mation in the refining of lubricating distillates has not been ex- 


sulfoxides 


plained. 
Asphalts 


We are hopelessly at sea regarding the nature of the com- 
pounds present in the asphaltic portion of oil. They are usually 
classified by separating them into groups depending upon the 
solubility of different fractions in various solvents. Chemically 
they are sometimes called oxygen-containing and sulfur-con- 
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taining compounds; unsaturated cyclic compounds; some of 
them Polycyclic hetero-compounds of a saturated character 
the asphaltenes, resins (because some portions resem)le vege. 
table resins in some respects), etc. All this is more or less 
meaningless from a chemical standpoint. The action of oxygen, 
halogens and other substances on them has been investigated 
but has not led to their identification. 


Hydrocarbon Groups 


A scheme of separating the hydrocarbons in gasoline js used 
whereby the unsaturates are separated by sulfuric acid of mod- 
erate strength aromatics with acid of higher strength, and naph- 
thenes by the aniline point method,” and the paraffin by dif. 
ference. Another scheme includes the nitration of the aro- 
matics. Egloff and Morrell™ have examined and critically dic. 
cussed the latter method. The method gives rough resals 
when applied to motor fuel, but is hopeless for heavier fra. 
tions. 

Brame,” Moore and Hobson,™ Houghton and Bowman,” and 
Morrell and Egloff use for the unsaturates concentrations oj 
acid varying from 80 to 91 per cent. What is wanted is a 
acid of a strength that will attack the unsaturates but not the 
aromatics. (Aromatics are not classed as unsaturates in the 
petroleum terminology.) About this there is much difference 
of opinion, due largely to the various types of gasolines worked 
with and the fact that under the most precise conditions only 
an approximate separation can be made, and one that can by 
no means be relied upon to show the actual amount of m- 
saturated hydrocarbons present. 


Alcohol From Petroleum 


Aside from a long line of gasolines, kerosenes, lubricating 
oils, fuel oils, greases and special oils of a hundred different 
kinds, the only petroleum product of consequence, and one 
which is of a decidedly chemical nature, a by-product in fact, 
is secondary isopropyl alcohol. It is made under patents oi 
the Standard Oil Company of New Jersey™ from propylene of 
cracked gases. 

CH;CH = CH: + H:SO — CH;CH (HSO,) CH 

Propylene Secondary propyl sulfuric acid 

The propyl sulfuric acid is hydrolyzed to produce the alco 
hol, thus: 

CHsCH (HSO,) CH; + H:O — CH;CHOHCH; + HS: 

Other secondary alcohols are made, but not in quantity. Jo 
fact, the supply of isopropyl alcohol that can be made far 
exceeds the demand. 

The reaction given above has long been known. A flat 
to produce the alcohols from coal gas was built in 1900, The 
reaction was made known by Hennell in 1828.% Probably the 
Standard Oil Company’s key patent is one whereby the ga 
is passed through a mixture of sulfuric acid and oil at 4 
temperature below 30 degrees C. 

A. D. Little, Inc., have made tertiary alcohols” at a semi- 

R 

| 

R—C—OH 

| 

R 
commercial plant at Tiverton, R. I., working under a grat 
from the Standard Oil Company of New York, the Barnsdall 
Company, and others, but to date little commercial success has 
attended the venture. 


Ethylene Glycol From Natural Gas 


The Carbide & Carbon Chemical Company make a line o 
glycols, principally ethylene glycol, from ethylene, b) 
rich natural gas (tail gas from natural gasoline plants 
absorbing the ethylene in acetone under pressure. 
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ase of pressure the ethylene is released. The ethylene is 
then brought into reaction with hypochlorous acid. 

This company’s synthetic products are going into wide use. 
George Curme has taken a leading place in the development 





Amyl Acetate From Gasoline 


George Koch and the writer have made amyl acetate® from 
the pentane fraction of natural gas by chlorinating the frac- 
ion in the presence of activated charcoal and esterfying the 
fraction with sodium acetate under pressure, again with acti- 


yated charcoal. 
The reactions are: 

CsHi + Cl = CsHuCl + HCl 
and 
Amyl acetate is also made by the 


Conclusion 


In the writer’s opinion the research problem of primary 1m- 
portance in the whole petroleum field, and one that is still 
largely unsolved, has to do with the isolation and identifica- 
tion of the compounds present in petroleum, both in the crude 
oil and in the distillates more or less altered by destruction 
The entire $500,000 donated by John D. Rocke- 
Products Company, to be ex- 
ynded under the auspices of the American Petroleum Insti- 
tute, could be well applied to this problem. 
fraction of the needed information would be acquired. 


distillation. 
feller and the 


Universal Oil 


‘Ibid., 19, 422 (1927). 


ere + Na (C2H;0:) = CsHa (C3H;0:;) oe NaCl 
Sharples 
Charleston, W. Va., from pentane through amyl alcohol. 





in this dissertation. 
stood the more efficient will refinery operation become. It 
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Beneath every operation in the refinery lie fundamental 
considerations such as the writer has attempted to outline 


The more these fundamentals are under- 


is true that refinery operations have largely developed with- 
out them, except for activity in research work of the chem- 


helpful. 


gators, but much more remains to be done. 
ably true of everything. 


istry of petroleum and refinery operations will be wonderfully 


Excellent work has already been done by‘a host of investi- 


But this is prob- 


Thirty years ago the physicists 


thought their work-had been reduced merely to the making of 
refined measurements, but a new field of entrancing prob- 


Company at 


search. 


lution. 


Even so, only a 


ucts, will be hampered. 
cal chemistry, coupled with a thorough knowledge of organic 
chemistry is essential in attacking the problems awaiting so- 


lems has opened ‘up since that time. 


Analytical chemistry has long been considered the drudgery 
of chemical science, but more than anything else there is 
needed recognition of its important 
Until our methods of analyzing petroleum and its 
products are improved, progress in the chemistry of refining, 
or in the manufacture of petroleum by-products or new prod- 


role in petroleum re- 


Training of high degree in analyti- 


High temperature coal tars have yielded a rich reward for 
the research work expended on them. The problem of identi- 
fication was considered almost helpless at the start. 
with petroleum products. 


So it is 
The problem is difficult-now, but in 


25 years we will look back over a vast field of accomplishment. 


Tests Show Sulphur Content 
of Different Fractions 


corrosion of equipment is one of the 

most frequent problems that must be 
solved. Due to the high temperatures at- 
tained in the cracking of oils, corrosion is 
particularly rapid in equipment used for 
sid cracking. In a large number of in- 
stances, sulphur is the essential component 
of an oil that tends to make corrosion 
more rapid. 


fe the petroleum refining industry the 


Because of this corrosion-tendency of 
high sulphur-containing oils, the results of 
sulphur determinations made on various 
actions of an oil high in sulphur content 
ad one relatively low in sulphur should 
be of interest. 
The oils taken for test were Lander, 
Vyoming, crude oil having an original 
wllphur content (by the bomb method) of 
416 per cent and Lost Soldier, Wyoming, 
‘ude having a sulphur content (also de- 
‘mined by the bomb method) of 0.23 
Per cent, 
_ Lander crude is a black oil, asphaltic 
Nits characeristics (wax, however, being 
Present also), containing a relatively large 
‘mount of sulphur. Lost Soldier crude is 
oa mixed-base type of crude petroleum, 
igh in content of both asphalt and paraf- 
ut containing only a relatively small 
ount of sulphur. 


By H. L. KAUFFMAN 


Typical tests on and results of analysis 
of Lander crude are shown below: 


Giraite: OB Pe Ey adic nse cqucustennakata 24.5 

CE oe Pesanereade nd tat ued Ren eanen soins Black 
CP aca ale a sends °F. Below minus 6 
ee ae ee 0.4 % 
RR Re bre rer a re Pre rans 3.16% 


Summary of Yields 
Gravity of 


Per Cent Product 
Product of Crude °A. ese 
COREE. oaactnatasa 13.5 52.5 
PROOGIRE bcc ccviecustes 7.4 40.0 
i Se Ss es acleway 6 16.9 32.8 
Wax Distillate ...... 25.0 24.6 
Fuel Oil (bottoms)... 36.0 9.1 
EEE EP EPP OEE EN 1.2 
RE. oi chamaeuee 100.0 


Tests on the different products obtained 
from Lander crude, when the yields are 
as shown above, follow: 


Gasoline 


rast" As Bre 0s 6a Sack eueeaetomen 52.5 
Distillation Test: 


Tnitial ROmitie DOG 6 is Sie e ties ees 174 
Bsc. caeacnde Maa ke RA Ade RES 24H 
Ms knees cubis ws 5b<4s ated ehiicedeone 270 
M6 donk oan end aader ka eee 288 
Oe Oe Pe Seer mS 307 
DP e545 45 Abd cddiess+ teaereen sel 326 
Oss cvane RAY actosou bree sean 340 
si DR ea Wicks Ceigeeentn 354 
Pe i Sass ess ae kb ee 370 





OD is is asé cdctieon tee 398 
Gs iv kndndedi cde sae 410 
OF eo iicissdtbitc ae 426 
Bad: POM asics icteetsassnaee 434 
Per cont:of at GEE Fick cs ack cities ein 7.0 
Per cent. off: a6: 204? Bs sono taitcecues 28.0 
Per cot O60: Te Bon. oe vcdaiaeaens 86.0 
Per ccmt 08 20: F:..3 cocci 91.5 
Pet cont of 00 900 Biosoc ihsanean 95.0 
Kerosene 
Geavity * A. B.S esis 40.0 
Flash—Cleveland Open Cup °F....... 175 
Fire—Cleveland Open Cup °F........ 195 
Gas Oil 
Geowtey: "RP, occ cvisninsdevadecen 32.8 
Flash—Cleveland Open Cup °F....... 255 
Fire—Cleveland Open Cup °F....... 290 
Wax Distillate 
Geahy SIS. on cnncpansabaceneiaan 24.6 
Flash—Cleveland Open Cup °F....... 340 
Fire—Cleveland Open Cup °F........ 390 
ee PRA SF 61 
Fuel or Road Oil Stock (Bottoms) 
Goeavity "AP SS vcedse.uiebeeane ee | 
Flash—Cleveland Open Cup °F....... 545 
Fire—Cleveland Open Cup °F......... 625 
Cold “Tat "Fic ace devervesanciaan 96. 


In obtaining the percentage figures 
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TABLE I 
Per Cent of Sulphur in Fractions from Lost Soldier and Lander, Wyo., Crude Oils 


Particular Fraction Tested 
for Sulphur 


Per Cent of Sulphur 
Contained in 


Maximum Oil Temperature 
Reached in distilling 
each fraction 


Lost Soldier Lander Lost Soldier Lander Lost Soldier Lander 
0-10% 0-10% 0.014% 1.27% 440°F. 450°F. 
10-20 10-20 0.020 0.70 520 495 
20-30 20-30 0.029 1.09 570 550 
30-38 Fee 2.34 575 
30-40 ie 0.207 AEE 600 
38-48 ee 2.95 605 
40-50 ee 0.315 eyrR 610 
48-58 als 3.32 655 
50-60 oe 0.513 eaten 610 
58-63.3 gabe 3.43 
60-70 meer 0.530 ae 605 
70-76-3 Seis 0.607 Shee 
63.3-100.0 sid 4.18 
76.3-100.0 Seaeet Not determined 


Note.—Per Cent of Sulphur in original crude: Lost Soldier,0.23; Lander, 3.16. 





shown above, a 15,000 cc. sample was 
taken for the primary fire and steam dis- 
tillation of the crude. The results of this 
distillation are shown below: 


Fire and Steam Distillation of 15,000 cc. 
of Lander Crude 
Still 


Per Cent Stream Grav. 
oO ° °A.P.I 


ff emp. °F. Product 
10 50 53.8 Re-run Distillate 
20 495 42.5 th. ns 
30 550 36.1 0 _ 
38 575 31.9 - se 
48 605 27.5 Wax Distillate 
58 655 23.5 - - 
63 iam 7 2 = 
36 bes She Bottoms 
1 7 Loss 


The “re-run distillate” cut, representing 
38 per cent of the crude, was then re- 
run in a_short-necked, round-bottomed 
flask, fitted with a Hempel column con- 
taining glass beads for a height of about 
six inches. The yields obtained upon dis- 
tilling this re-run distillate cut are shown 


below: 
Per Per 





Grav. Cent of Cent 

Product °A.P.I. “Re-run” of Crude 
ES ccc econwcemee 33.5 13.5 
ee, CTT ee 40.0 22.0 7.4 
Gas Oil (Bottoms) ..32.8 42.0 16.9 
NE ia ied, Scing wip tue e'9 0.5 0.2 
SE a ghee wedsas 100.0 38.0 


Typical tests on and results of analysis 
of Lost Soldier crude are shown below. 





ee, vcs ad cewebisecdedenee 30.5 
ee a Be cad we 4 ta 406 086 60 Greenish Black 
tn Co hare d met bedes shavewn sec 66 
ass Cav ndecceeseeaseees 0.3 % 
ERNST y ee 0.23% 
Summary of Yields 
Gravity of 
Per Cent Product 
Product of Crude af AM 
a cokes beens 8.0 52.7 
i ay 52. sce oe'6 Ke 2.8 44.5 
DED 6 wk wedccwss 3.0 39.3 
A Kecarncece’ 26.0 34.7 
Wax distillate ....... 28.3 31.7 
Fuel oil (bottoms).... 30.8 20.6 
DCE (ea Waehensbones 1.1 ae 
i Dee ca enname® 100.0 


Tests on the different products obtained 
from Lost Soldier crude, when the yields 
are as shown above, follow: 


Gasoline 

ES. a nies none btn yeduciee 52.7 
Distillation test. 

Initial boiling point ................ 166 
Rs Pat Kids sa wees bees 198 
aa ie ea ies Soe ues’ 209 
ESN NE RITE EAE TR 218 
RM cn ahel atte Susie Bids edn staves 226 
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of the crude. The results of this distifj,. 
tion are shown below: 
Fire and Steam Distillation of 1500 ce, of 
Lost Soldier Crude 


Gravity 
Per Cent Still of Cut 
Off Temp. °F. °A.P.I. Product 
5 300 54.7 Re-run distillate 
10 320 45.7 ve 
15 330 41.0 se “ 
20 345 35.9 ie « 
25 370 ici <4 “ 
30 390 34.2 = « 
35 405 33.8 38 * 
40 430 33,5 e - 
68.3 530 31.7 Wax distillate 
30.8 one 20.6 Bottoms 
0.9 _ Loss 


The “re-run distillate” cut (39.1 °A.PI 
gravity), representing 40 per cent of the 
crude, was then re-run in a short-necked, 
round-bottomed flask, fitted with a Hemp. 
el column containing glass beads for a 
height of about six inches. The results of 
this distillation test are shown below: 





Hempel Distillation of Re-run DistiHate from Lost Soldier Crude Oil 











Per Cent Gravity of Vapor Per Cent Per Cent Gravity of 
Off Cut °A.P.L. Temp.°F. Product of Re-run of Crude Product °A.P.I. 
5 eR egg er ee 
10 ec te Oe edeg 
15 52.2 ee er oe ans fan oat 
20 48.7 302 Gasoline 20.0 8.0 52.7 
25 45.5 len i .:. ahead ve shi . 
27 43.7 336 Naphtha 7.0 2.8 44.5 
34.5 39.3 Kerosene te 3.0 39.3 
64.9 34.7 Gas Oil 64.9 26.0 34.7 
0.6 wale Loss 0.6 0:2 
eA paid, eae Rcee Lan aia ewe wee 235 With the results of tests and analysis 
niin eat SG Sse ndiot cate cas peea 245 on the two crudes under discussion clear- 
ee ars or ee Ts Dat aah wre ead 258 ly in mind, the reader is now referred to 
ESA Oe rT ep re 272 an examination of Table I, showing the 
Re lod 3 oo 0h 6 ok iro koe eansa cer edop ees 296 percentages of sulphur present in frac- 
BS Deas gt Iu biaiacn db Se awd cae oad 303 tions from each crude. 
Pe Sa caRNdA reat rs as saeescCenabepe 315 Sulphur determinations were made on 
+ eee 336 the first three cuts of the Lost Soldier 
|) | Barer rrr bette eee eeee ees 350 crude by the “burning method”; all other 
~« Bee Sy ee eee 33.0 sulphur determinations made were by the 
oe FS = Sarre er re 86.5  “oxygen-bomb method.” 
Naphtha The higher sulphur content of the first 
: fraction from Lander crude is probably 
NS Se cain be aeinneb6<iio% 44.5 due to the presence of free hydrogen sul- 
; phide. 
Kerosene A “check-up” of the total amount of 
SN, EBRD er onc wie ican neaees 39.3. sulphur present, calculated from the sul- 
Flash—Cleveland Open Cup °F....... 120 phur content of the different fractions, 
Fire—Cleveland Open Cup °F........ 135 with Lander crude, shows 2.81 per cent as 
compared with 3.16 per cent found by a 
Gas Oil direct determination of the sulphur con- 
I en hoc 34.7. tent of the original crude oil. This dif- 
Flash—Cleveland Open Cup °F....... 205 ference can be due to the escape of the 
Fire—Cleveland Open Cup °F........ 230 hydrogen sulphide gases during distilla- 
SE Babak hb ie Couskictsecesnces g tion. A similiar “check” on Lost Soldier 
phur content of the residual bottoms, un- 
Wax Distillate crude could not be made because the sul- 
ei ee 31.7 intentionally, was-not determined. 
—Clevelz , Jee 5 . , 
Fay _Clvdend Grn Gib FF."-'08 5, wong na ten apoitd 
| By SR See eee Pee 69 perintendent of the Wickett, Tex 
finery of the Bluebonnet Refining Com- 
Fuel Oil (Bottoms) pany, succeeding I. B. Chittenden, te 
. signed. 
RN te eg sc sao ek as Sa hi 20.6 
Flash—Cleveland Open Cup °F eae 470 Pryse, Ky.—Refinery of The Texas 
Fire—Cleveland Re ee Jerr 540 Company here is to be shut down for the 
CE Sey cae Chika s ee reseeateies 109 purpose of giving the plant a general 
DEG ou dule indha tena pheanee uct ake Black 


In obtaining the percentage figures 


shown above, a 1500 cc. sample was taken 
for the primary fire and steam distillation 


reconditioning and for the installation 
of Holmes-Manly cracking units. Op- 
erations will be resumed some time 
later this year. 


AUGL 


M 


tive 1 
concel 
and g 
It i 
educa 
velopt 
alway 
is a \ 
ence 
periet 
to un 
tivene 
depen 
of a 
say t 
a fur 
lems ; 
that 
Ev 
judge 
wron 
about 
the | 
down 
his n 
As 
man} 
is a 
time 
purp 
forg 
forer 
he h 
As 
abili 
stan 
it, b 
not 
A 
the 
lf h 
he 1 
self, 
knot 
esca 
0 
lead 
simy 
200 
i 
The 
pric 
Stru 
con: 
A 
a pi 
~e 


*} 
Meet 








ST, 1923 


listilla. 


cc. of 


ct 
Istillate 


illate 
ns 
A.PI, 
of the 
ecked, 
Temp- 
for a 
ilts of 
v: 


SS er ws * 


alysis 
slear- 
ed to 
x the 
frac- 


e on 
Idier 
ther 
r the 


first 
ably 
sul- 


t of 
sul- 
ions, 
it as 
ya 
con- 
dif- 
the 
illa- 
dier 
un- 
sul- 


xas 
the 
ral 
ion 
)p- 





AUGUST, 1928 







A Gulf Publishing Company Publication 75 


Mental Qualifications for Foremanship 


By W. E. REARDON* 


Superintendent 


HE mental qualities a foreman should have are: In- 

telligence, general knowledge, memory, the power to 

grasp new ideas, alertness, reasoning power, construc- 
tive imagination, powers of observation, patience, ability to 
concentrate, foresight, power to learn, ability to express ideas 
and general education. 

It is desirable for a foreman to have at least a high school 
education, and there are ways to obtain this same mind de- 
velopment outside of regular schools. Lack of schooling is not 
always a certain indication of lack of education. Education 
isa very broad term. In general, we may say that all experi- 
ence is educational and that school is just one kind of ex- 
perience. Too often a person with little schooling is inclined 
to underestimate his own education, for, after all, the effec- 
tiveness of a school education in the development of a man 
depends upon his natural mental capacity. A practical test 
of a man’s education is his open-mindedness, and we might 
say that a foreman’s education should be such as to give him 
a fund of general knowledge; a mind trained to solve prob- 
lems; the ability to reason to a logical conclusion and a mind 
that is always open. 

Every day of a foreman’s life he is required to act as a 
judge, and he needs judgment to choose between the right and 
wrong of many situations. His men often form wrong opinions 
about certain things because they are not in possession of all 
the facts of the case, and it is the foreman’s duty to tear 
down these false notions, prejudice and unsound beliefs among 
his men. To do this, he must have the ability to think straight. 

As the foreman is called upon to carry in his mind a great 
many instructions, specifications and orders, a poor memory 
He can afford to spend a good deal of 
time and effort in developing his memory, if for no other 


isa handicap to him. 


purpose than he shail never forget a promise to his men. To 
forget a promise is to break faith. The men will not give the 
foreman the benefit of the doubt, but are apt to assume that 
he has intentionally given them a “raw deal.” 

As a leader of men, a foreman should be outstanding in his 
ability to grasp a new idea. A person who is slow to under- 
stand often has the ability to retain an idea after he once has 
it, but a foreman who absorbs ideas slowly is often misjudged 
not only by those above him, but by men under him. 


A foreman should be wide awake and alert. He should be 
the type of man who gets to things before they get to him. 
If he allows his problems to get to him before he gets to them, 
he multiplies his difficulties, and makes more work for him- 
‘lf. If he is to keep his department on an even keel, he must 
know. what is going on. Unless he is alert, many things will 
escapehiis. attention. 

Originality is hailed as a rare quality. If some one else will 
lead, it is easy to follow. A clever plan or method appears 
‘imple after some one else has originated it. Therefore, a 
good foreman should have originality. 

When things go wrong a foreman needs to be resourceful. 
The ability to think of ways around, or over obstacles is a 
Miceless possession. It is also a faculty which calls for con- 
Every problem is solved by the use of 
imagination. 

A practical working knowledge of human nature should be 


a J , ia 
Patt of every foreman’s mental equipment, as his ability to 
~~ 

* 

Paper Presente Z 
meeting. ented at 


‘ttuctive imagination. 
Constructiy 


Columbian Gasoline Corporation’s Foremen’s: 


secure the co-operation of his men is based upon his knowledge 
of human nature. There is probably no better way to obtain 
a knowledge of human nature than to obtain a knowledge of 
one’s self. A foreman can assume, with a fair degree of cer- 
tainty, that his men have very nearly the same feelings, de- 
sires, appetites, impulses and pleasures that he has. Upon this 
fundamental fact the most important single principle of hand- 
ling me nis based. This principle has been referred to in 
previous papers—“Treat a man as you would like to be 
treated.” In order to obtain a better knowledge of one’s self, 
the Kansas City Teachers College has drawn up a practical self- 
analysis for individual use, but in order to secure an unbiased 
rating, they recommend that you ask some intimate friend to 
check your rating by answering the 10 groups of questions 
which follow: 


Personal Rating 


Are my habits of personal cleanliness the 
Do I keep my personal effects 


1. Neatness. 
best? Do I dress suitably? 
orderly? 


2. Broad-mindedness. Am I ready to recognize worth in 
others? Have I respect for the opinions and beliefs of others? 
Have I the ability to consider both sides of the question? 


Do I try to manifest a real spirit of thought- 
Do I avoid practices that make me 


3. Courtesy. 
ful kindly helpfulness? 
conspicuous ? 

4. Dependability. Am I punctual in meeting all engagements? 
Am I trustworthy about meeting obligations to the best of my 
ability ? 

Have I a sense of responsibility for the wel- 
Do I make my 
Have 


5. Loyalty. 
fare of the business in which I am engaged? 
personal interests secondary to my business interests? 
I a real respect for my occupation? 

6. Co-operation. Have I the ability and willingness to work 
with others? Have I a real desire to be helpful in all situa- 
tions ? 

Have I the ability to plan and carry out 
projects of various sorts? Have I the ability to win the 
allegiance and co-operation of others? 


7. Leadership. 


Have I the strength to be honest 
Am I straightforward and unaf- 


8. Honesty and Sincerity. 
under all circumstances? 
fected ? 

Have I the ability to stay with a task 
Havd I a tenacity of purpose, even against 


9. Perseverance. 
until it is finished ? 
great odds? 

10. Self-Control. Have I the ability to hold the mastery 
of myself under trying circumstances? Have I the ability to 
be pleasant and considerate, even though others are unfair 
and irritable? 

It is not easy for a person to make an accurate analysis of 
himself, but by following out the instructions in regard to the 
above list of questions, a person will become better acquainted 
with himself, and, as a result, will be better fitted to handle 
men. 


Patience Required 
A foreman should be patient. The excitable foreman who 
“gets on his high horse” does not command the respect of his 
men. Although the fact that he has been placed in charge 
of the men indicates that he has certain qualifications which 
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better fit him for the position, the foreman can learn many 
things from his men. A foreman cannot expect his men to 
use as good judgment as he does. They will not grasp new 
ideas so rapidly as he will. But, it is only natural for the 
foreman to expect a little more from his men than he receives. 
These are conditions that require his utmost patience. 

A foreman who has a real desire to increase his store of 
knowledge will always be in the process of growth. No fore- 
man should be satisfied to stand still. He must keep at least 
one step ahead of the men under his supervision. 


AUGUST, 19 


To be a good foreman a man must be observing. His minj 
should be charged with how’s, when’s, why’s, where's anj 
who’s. He will observe the habits of his men. He will ob, 
serve all details of the work. 

A better knowledge of the responsibilities of citizenship 
broadens the foreman’s point of view and marks him as a 
outstanding man among the workers. 

The possession of a store of general knowledge, good, judy. 
ment, intelligence, foresight, patience, and knowledge of human 
nature will make of a foreman a logical leader of men. 


The Plant Manager’s Part in Accident Prevention 
By C. W. PRICE 


Director, Training Course for Safety Engineers, New York University 
(Copyright, 1928, by the American Trade Press; All re-publication rights reserved.) 


HY is it that notwithstanding the remarkable ac- 

complishments in accident prevention attained in 

hundreds of individual plants, industrial accidents 
over the United States as a whole are increasing? 

Is it because employers of labor are indifferent to human 
suffering and care nothing for the welfare of their em- 
ployees and their families? Not at all. In my work dur- 
ing the past 20 years I have had. to deal with general man- 
agers of industry nearly every day, and I have not met a 
half dozen industrial managers who were indifferent to 
human suffering. 

Where inefficient safety work—or no safety work—is be- 
ing done I have found in practically every case in my ex- 
perience that this is the situation: the manager is an in- 
telligent, decent, human sort of a person and he regrets that 
he is: having so many accidents; he is not doing efficient 
safety work because he is not informed; he doesn’t know, 
from first-hand experience, what has been accomplished 
elsewhere; he doesn’t believe that accidents can be pre- 
vented because he doesn’t know how that is being done. 

How is such.a manager to be convinced and aroused so 
that he will take steps to develop a thorough-going, efficient 
safety organization in his plant? I have found that three 
things are necessary to convince such a manager. First, 
place before him the experience of a number of companies 
that have made substantial reductions in accidents and show 
Then you have not convinced him; 
That is to say you have not 
The second 


him the financial gain. 
you have only interested him! 
convinced him sufficiently to make him act. 
step is to tell him very simply, in detail, about the methods 
used in accomplishing these results, so that he will say 
when you have finished, “That is simple; we can do it.” 
The third step in getting this manager to set in motion a 
thorough-going safety organization is to help him sell the 
idea to his foremen and employees and to acquaint them 
with all of the details of the plan. 

Three qualifications are indispensable to a manager who 
whould successfully promote safety in his plant. He must 
believe in safety as a good business proposition; he must 
put it on the map and get back of it and stay back of it 
so unmistakably that not a foreman or a workman will 
doubt for a minute what he, the manager, proposes to do 
and what he expects them to do; he must not only initiate 
the campaign but he must continuously, day in and day out, 
closely identify himself with the safety activities. Half- 
hearted cooperation on the part of the manager will ac- 
complish nothing. 

There are five specific activities in an accident prevention 
campaign for which a manager should make himself re- 
sponsible if he wishes to accomplish in his plant the most 
that can be done to save men and money through accident 
prevention. 

First, it goes without saying that before very much can 
be done to secure the whole-hearted cooperation of work- 


men, a manager must give unmistakable evidence of the 
fact that he is going to do his part. It is obvious that the 
first step in this direction is to eliminate hazardous physi- 
cal conditions in the plant by means of mechanical guards 
and improving physical equipment. If, for example, during 
the inauguration of a safety campaign, one serious accident 
occurs in a plant, due to the lack of a mechanical guard, 
which might have cost five or ten dollars, it ‘s pretty diffi- 
cult to convince the workmen that the manager really 
means business. 

Next, the manager inust sell the safety idea to his fore- 
men and must secure their whole-hearted cooperation. It 
has been found that by far the most effective way of lining 
up the foreman and keeping them intelligently interested 
is through a series of monthly meetings of foremen, at 
which the manager presides. Such meetings offer a splendid 
opportunity for the manager, each month, to impress upon 
his foremen the fact that the protection of huamn life must 
be given first place in their day’s work, and that he, the 
manager, and the officers of the company stand ready to 
do anything which will help to make the plant safe. These 
meetings also offer an opportunity for a myftal exchange 
of experience and for the consideration Of the previous 
month’s accident record and ways and means of prevent: 
ing similar accidents. g 

Third, the manager should make it his bugsiress to fe 
miliarize himself with every accident of any importance 
and should take a personal interest in any employee who's 
seriously injured. 

Fourth, the manager should frequently send his personal 
message concerning safety directly to all of the employees 
under him. An effective method is to prepare a letter or 
other message over the actual signature of the manager, and 
to post this prominently on the bulletin board, once 4 
month. Such letters should deal with some important phase 
of accident prevention. If opportunity offers the plant mar 
ager or company president should congratulate thé work- 
men on any good record, or if there has been some flagratt 
violation resulting in a bad record he should call their at 
tention to it. In every letter he should express his ow! 
interest in safety and his willingness to do everything in 
his power to protect employees. 

Finally, the manager should encourage foremen and work 
men whenever opportunity presents itself by expressing 
verbally or in writing his appreciation of any valuable sus 
gestion or any meritorious effort in the direction of accidem! 
prevention or health promotion. 

The accident prevention campaign offers a unique 0? 
portunity for a manager to show the sort of leadership 
that will not only win the confidence of foremen and work- 
men and thus develop a better morale and that will 1! 
only improve the accident record, but will increase the s&™ 
eral efficiency of the plant and better the relations betwee 


management and men. 
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“| The Hydrogen-ion Test Applied 
to Acid Sludge Emulsions 


: By L. J. CATLIN 
The Standard Oil Company, Kansas 


at most refineries. Dumping in sewers is not only out 

of the question from the standpoint of stream polution, 

hut must be looked upon as uneconomic, because aside from 

the acid lost, it represents fuel value which might be turned to 

of the (good account. Burning seems the more economic method, but 
‘at the the large amount of water in the emulsion which must be 
physi. a evaporated, largely offsets the fuel value of the oil, and usually 
vali necessitates the addition of more fuel*oil before it will support 
during || combustion in the ordinary oil burner. Impounding in reser- 
cident  voits awaiting a high stage in rivers is merely dodging the issue. 
guard (In a previous article* mention was made of the method used 
» diffi. ty a good many refiners, of neutralizing the acid in these 
emulsions with various caustic solutions, including spent caustic 
from other parts of the treating system. A great deal of oil 
- fore. fg may be recovered from these emulsions in this manner, but it 
in. It AE's difficult to get the emulsion to break unless the neutralizing 
lining Process is stopped at just the right point. Too much caustic 
seems to produce a complex emulsion in all probability causing 


On [pc moet of acid sludge emulsions is a vexing problem 


really 


rested 
en, at 2 partial reversal of the emulsion, with oil dispersed in water, 
lendid 2nd this water-oil system still further dispersed in oil. The 
upon @ ‘act that good separation is attained near the neutral point leads 
. must ‘0 further investigation for a method of more accurately deter- 
e. the Mining the degree of acidity or alkalinity of the mix. 
dy to Breaking the Emulsion 
ona - Various indicators were used. As previously mentioned, 
litmus paper may be used in the coarser determinations if it is 
vi0"* Bi first wet with water to protect it from oil wetting till the water 
event: : : Gr 
particles in the emulsion have time to reach the indicator. As 
ih the neutral point is approached these dispersed particles become 
’ " fi increasingly hard to reach, and this method fails. Adding such 
‘tance Tt indicators as methyl orange and phenolphthalein to the emulsion 
vho s B , of no avail because if they do reach the water particle they 
, mcan not he seen because of the encasing oil film. It will be 
rsona’ shown later that they are not suitable indicators for this re- 
loyees action anyway. 
ier es It seemed necessary, therefore, to break the emulsion for 
t, ” the purpose of the test, and the following method has proven 
” “ BR suite satisfactory. 
phase In a small separatory funnel place about 10 or 15 cc. of 
mal H@ acetone, and adda few drops of the emulsion to be tested. The 
work- amount that will adhere to the end of a stirring rod is suf- 
- ficient, and may be washed off in the acetone. Shake vigorously 
it a Bl for a few minutes till a thorough mixture is obtained. Add 
OW" Hi iistilled water ig an amount about double the amount of ace- 
ng ‘one used and again shake vigorously. Allow a few minutes 
lor settling and then withdraw some of the water portion for 
work: testing. For obtaining the degree of acidity or alkalinity at this 
‘ssi Hi point, the author has had excellent results using indicators and 
_ ‘olor standards used for hydrogen-ion determination as sold by 
‘iden! HM the La Motte Chemical Products Company. A small pocket set 
‘ontainine three indicators is designed for soil testing, fur- 
e OP HM tishes sufficient range for use after litmus papers fail to give 
rsh? Han indication. About 10 drops of the water from the separa- 
work: ‘ory funnel are placed in a small test tube furnished with the 
| not BM set and made up to the mark (about 10 cc.), and one drop of 
ger "The Refiner, Vol. 7, No. 6, June, 1928. 
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indicator added. After mixing thoroughly, this is compared 
with color standards, also furnished with the set, and the hy- 
drogen-ion concentration read off the chart. 

The use of these indicators has proven that the most favor- 
able point for breaking of the emulsion is at the neutral point, 
or within a range not greater than pH 6.4 to 7.6, netural point 
being pH 7.0.¢ Reference to a chart showing the range of vari- 
ous indicators, as published by the above mentioned company, 
shows that methyl orange and phenol-phthalein each fall short 
of indicating the exact netural point, far beyond the degree of 
accuracy evidently demanded by this operation. Litmus covers 
a range, and might be used if proper color standards were pre- 
pared for it. Its range, however, is a little too broad for the 
proper degree of sensitiveness, and is covered more thoroughly 
in the set referred to by three indicators; chlorphenol red, 
bromthymol blue and phenol red. 

An attractive feature of the test here described is the fact 
that a sample of emulsion as taken may contain portions of both 
acid and alkali which have not yet reached each other, and yet 
the result after they are brought together will be represented 
in the finished test. This allows almost immediate testing after 
addition of one of the reacting materials. 

In using spent caustic solutions it has been pointed out that 
care must be execised to avoid generation of hydrogen sulphide 
gas, with consequent danger to operators. It has been found, 
however, that by using very dilute solutions so that the rate of 
generating the hydrogen sulphide is greatly reduced, this 
danger is minimized to a degree where it may be safely prac- 
ticed, especially in outdoor vessels where the operator has 
plenty of air circulation. In recent tests where H.S had been 
absorbed from oil in caustic of about 5 Baume gravity, only 
slight traces of HS could be found emitting from the acid 
emulsions being treated. The following possible reactions may 
furnish an explanation in this case, where the rate of genera- 
tion is comparatively slow. 


H.2SO, a NaS — Na.SO, a H.S 
H.S + H.SO,— 2H:0 + SO.+ S 
2H:S + SO: 2H:20 + 3S 


By these reactions hydrogen sulphide is oxidized to water and 
free sulphur. Sulphur dioxide, SOs, is often plentiful in acid 
sludge emulsions due to the reducing action of hydrocarbons on 
sulphuric acid. This suggests the desirability of washing the 
acid out of the sludge as soon as possible after drawing it. 
Such a procedure not only saves acid, but makes for easier 
breaking of emulsions by preventing polymerization and dehy- 
drogenation of the hydrocarbons, resulting in heavier pitch in 
the place of the lighter original oils which go to make the oil 
phase of the emulsion. 





In any case where caustic solutions are to be utilized, cau- 
tion must be exercised, and tests of the atmosphere frequently 
made by the laboratory, or some one qualified to guard against 
possible danger. The savings possible will no doubt justify 
such additional precaution. Another advantage is found in the 
use of weak caustic solutions for finishing the neutralization, in 
that there is less danger of going beyond the neutral point, and 
less tendency to reverse the emulsion in case too much caustic 
is added. 





: 4 rere GUST 
78 THE REFINER AND NATURAL GASOLINE MANUFACTURER AUGUST, 199” 


Notes on Drip Gasoline 


By ALEXANDER B. MORRIS 


VER since the first commercial use of casinghead gas, the lines were uncovered for part of their length, and such 
drip gasoline has been a source of much trouble to all lower gas temperatures were obtained only at times of not- 
concerned with handling this commodity. Whereas it ably lower air temperatures. Where temperatures much in 

is to some a source of considerable profit, it is probably excess of 45 degrees were found on the same days, the ob- 
safe to say that for most operators, whether producers servation points were always found to be unduly close to 
or manufacturers, the cost of collecting it so closely ap- a vacuum station discharge. 

proximates the value of the gasoline collected, that they The condition under which the gas is collected in this 
would be glad indeed if it did not accumulate in their lines. field are as follows: 


In spite of the unfailing presence of “drip” in the gas Vacuum of about 25 inches is maintained on the wells 
by the well owners. Gas is delivered to the gasoline com- 
pany at the vacuum discharge scrubbers at about 10 inches 
of vacuum. This represents a compression ratio of roughly 
5:1, and is attended by considerable heating of the gas. 
No artificial cooling of the gas is resorted to. Meters, at 
which settlement tests are made, are located anywhere 
from 100 to 1500 feet from the vacuum stations. A tank 
drip is located at the intake end of each meter. Other 
drips are located on the lines at necessary points. 


gathering lines of all companies, so little has this figured 
in the literature that last fall when it became expedient 
to know something definite in regard to drip formation, the 
writer was unable to find anything in any way bearing on 
the subject. Some original research was therefore neces- 
sary, and though it was not possible to carry this to as 
great detail as would be desirable, still some very interesting 
facts were developed. A few of these are set forth below, 
and it is hoped that at a later date it may be possible to 
augment these with others which will make all the infor- 





mation of much more general utility. 


i 
z 


fn carrying out this study, a plant in a rich gas region 
was selected. “Drip” accumulations are heavy at all sea- < 


sons in this field. First a map was made upon which were 
Plant 
My Ld © 





located all gathering lines and drips. Key designations 





Y 
dx 
were assigned to each drip and forms prepared and put \ 
into use for recording the daily production from each drip. 
Gasoliié was blown from the drips by air pressure, and 
caught in drums on a truck which hauled it to the plant. 
Measurements are probably correct to within about five a 
per cent. either way. No gauge was taken of the accumula- “4 
tion of water, though it was found later that this informa- 








tion would have been very nearly as interesting as the 





























volumes of gasoline caught. Water was blown out on the E 
ground and no estimate of its volume made. 
During the winter and spring frequent samples were se- Figure 1 
cured at each drip and notes made of the following condi- 
tions: Figure 1 is a portion of the map showing one of the 
Air temperature. several lines leading into this plant, and the several branch 
Gas temperature. lines off it. Table 1 shows the volumes of gasoline col 
Gasoline temperature. lected at each one of the drips on this line in November 
State of weather. and in May, with the volumes registered at ‘each meter 
Standard Engler distillation of sample. and the physical test of the gas currently being used for 
settlement purposes. As a matter of fact, these settlement 
Temperatures tests having been made in October and April respectively, 
The temperature readings established the fact that 45 de- the actual content of the gas in these months was lower 
grees was approximately the average ground temperature in November and higher in May than these figures show. 
during the winter months. These lines were mostly buried, Figures 2 and 3 show standard Engler distillations of sam 
at an average depth of one foot or a little less, but the aa 
drips are mostly four foot by six foot tanks, some set ver- TABLE 1. 
tical and some horizontal, and in all cases buried so that NOVEMBER MAY 
the highest points are about one foot below the surface. Dade Lesnticn Gall. M.Cu.Ft. Yield Gall. M.Cu. Ft Wi 
In many cases the temperature of the gasoline in the drip, W = Meter 1869 526 14.60 1877 568 i 
which had been accumulating for 48 hours or more, and Y Meter 1775 922 18.30 1444 ao) ea 
the temperature of the flowing gas in the line, were the +3 A ag et rg 10.90 wae yall 8.00 
same at 45 degrees or thereabout, even in widely sepa- CBee 21 (2863) %... .... (3474) =e 
rated points in the field; and as this result only occurred E Meter 1686 1564 14.70 1185 1494 12. 
when the data were obtained at points remote from vacuum F Branch 3204 ° (1564) oe (1494) a 
stations, it is reasonable to suppose that this represents the G Main 172 (4427) 145 (4968) "3.50 


ee. re : 3453 
minimum to which the ground will cool the gas. Where > aeeees aki Gans) 10.50 7130 (2453) 


lower gas temperatures were obtained, it was found that M Main 663 (6810) ia No Rec. (742!) 
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; Another reason lies in the fact 
that the licensing company and 
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_ the oil refiner have found in A. O. 
ot Smith Engineers, specialized 
4 ' knowledge ofthe behavior of steel 
= under stress at elevated tempera- 
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FIGURE 2 
Distillation curves of winter samples. Letters refer to drips 
on map in Figure 1. 


ples taken at these drips under winter conditions and un- 
der summer conditions respectively. Table 2 compares 
these samples quantitatively. 

From this information it is possible to note the progres- 
sive change ir thé quality of drip gasoline at different points 
along the line as well as the seasonal change in quality 
of the accumlations at the same point. 

Table 1 disclosed some rather surprising facts. It is 
generally supposed that the accumulation of drip gasoline 
is much greater in winter than in summer, and at first 
thought this seems perfectly reasonable. In fact it is un- 
doubtedly true if all the drip caught between the casing- 
head and the gasoline plant were considered. That it is 
not true of any particular drip, however, is apparent from 
the table, and from similar data obtained on other lines 
leading into this plant. The drips located close to the 
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FIGURE 3 
Distillation curves of summer samples. Letters refer to 
drips on map in Figure 1. 


vacuum discharge—including in these the discharge scrub- 
bers—do indeed make much more gasoline during the win- 
ter months, but this condition is reversed with respect to 
drips located on the branch lines and on the main line, 
at which points it was found that warm weather accu- 
mulations exceeded cold. This is probably to be explained 
by the fact that in winter the gas receives sufficient cool- 
ing in passing through the discharge scrubbers and through 
the cold line up to the meters to bring condensation at 
the existing pressures almost to completion; whereas in 
the hot weather, this is not the case, and it requires the 
passage through several hundred feet more buried line 
in order to bring this about. Another contributing cause 
to this effect is probably the removal from the gas while 
under the high vacuum of a large part of its load of heavy 
fractions which are dropped in the vacuum lines of the 

well owner and in winter never even reach 
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the vacuum station. 


TABLE 2 is 

Drip Date Temperatures Gr. Distillation Data °F Recovery In en the heated ground ais a 
Air Gas Gaso. oBe. I.B.P. 20% 50% 90% EP. % these fractions from being dropped until 

Ww -___4.20-28 _ my sina og oo ear or ar ere 98.0 after passage through the vacuum pumps 
6-23-28 «= 83 85—i‘(‘“(‘’SsSCSGHSCOd—«s«d179-—s-216—S 288 360 »9-98.5 + Whence they emerge in the form of a lint 

1 Sage 1-20-28 30 55 44 678 85 149 183 250 285 96.0 mist. That such a mist actually does 
6-23-28 84 101 rae 59.0 122 204 235 322 386 98.5 exist in some of the lines is proven by 2 

+ ee . . 1-28-28 38 41 és 85 146 186 248 290 96.5 mist extractor placed at the intake to drip 
6-23-28 81 82 - CGA Lia Be 2 OO Si BO fF This was frequently gauged and 

= Bait-eaie ss gna = ‘2 vs nie :~ a 6 . pe “ showed an average recovery of about 40 
Beene oe 36 - a3 66. 16 15 5 5 gallons of gasoline per day in addition to 
F ene om. ae A “ie ye a be a bn Pag what dropped out in the line and - 
73 9% 3) 3) 681 «118+ 180 216 22 342 «9g «drained off ‘through 2 separate RE 

EE ea 1-19-28 51 we St. @B7. ee. $53--.. 4. 2 lost line. Distillation of two samples of 4 
* ae 1-21-28 37 40 47 702 88 148 184 241 203 97 Product of this mist extractor showed © 
; : 308 97 B. P.’s of 172 and 180 degrees respectively. 
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Asphalts—Their Origin, Manutacture 
and Uses 


By GEO. W. CUPIT, Jr. 
Chemical and Refining Engineer 





HIS is the first part of an exhaustive inquiry in 
T' asphalts. .While considerable of it deals with the 
history of these products, this preliminary matter leads 
into the subject of manufacture. 

Part two will discuss residual asphalts, sludge asphalts, 
as well as the manufacture of each grade already con- 
sidered on a commercial basts. 








HE term asphalt was first used by the Babylonians and 
Lo by the Greeks. From the Greek, the word passed 

into Latin, and thence into French (asphalte) and En- 
glish (asphalt). The earliest recorded use of asphalt was by 
the inhabitants of the Euphrates Valley about 3000 B.C. These 
people were skilled in carving and decorating stone. In many 
specimens recently unearthed are found bits of stone and even 
shells cemefited in place by means of asphalt. A number of 
these specimens ate still in an excellent state of preservation. 
Upon analysis of these asphalts the following results were 
obtained : 

Moisture—2.8 per cent. 

Asphalt—24.4 per cent. 

Mineral Matter—71.2 per cent. 

Wax—1.6 per cent. 

The mineral matter, was composed of the sulphates, carbon- 
ates and phosphates of calcium and the oxides of iron, alumi- 
num and silicon. 

Of all the Babylonian rulers, Nebuchadnezzar, who reigned 
64-561 B.C., was the most progressive, and is stated to have 
reconstructed the entire city. The bricks that he used bore in- 
scriptions relating to his work, and several refer specifically 
to the use of asphalt. This would seem to be the forerunner of 
the present-day pavement composed of stone blocks set in 
asphalt. It seems strange that the art should have become lost 
to mankind, only to be rediscovered in the nineteenth century. 

So far, I have used the term asphalt as applied to natural 
tock asphalt. Later I shall discuss asphalts, their manufacture 
and uses, as applied to petroleum. The earliest case on record 
of rock asphalt being used in the United States for side walks 
is in the portico of the old Merchants Exchange Building in 
Philadelphia in 1838. 


Terminology and Classification 
Due to the nature of the subject, one of the most difficult 


problems with which we have had to deal in recent years is that 
of fixing the definitions of the various bituminous substances. 
. At first nothing was known regarding the properties—(phys- 
ical or chemical) of these substances. The words asphalt, pitch, 
bitumen were used interchangeably. These at first had a limited 
meaning but as new substances and products were discovered, 
they were extended in scope until the various expressions out- 
stew their bounds. This resulted in a certain amount of am- 
biguity. On account of the chemical complexity of these sub- 
stances we have been compelled to rely principally upon the 
physical characteristics and tests in arriving at a rational basis 
of terminology. Therefore, in defining we must rely on one or 
More of the following: origin; physical properties; chemical 
Compositic n, and solubility. An examination of the substance 
itself will enlighten us on the last three mentioned. 

In order to permit of its identification without necessarily 


having prior knowledge concerning its origin, we can base the 
definition upon the inherent characteristics.of the substance. 
The first is origin, and falls within three headings: mineral, 
vegetable, animal. The second is, physical properties. Under 
this heading belong, color (light or dark) consistency. In this 
case it may be liquid viscous semi-solid or solid; luster, resin- 
ous, waxy, brilliant or dull; Feel—Adherent or non-adherent ; 
Volatility—volitile or non-volatile; Odor—Oily or tarry—by 
oily I mean petrdleum-like; Fusibility—fusible, difficultly fusi- 
ble, and infusible (melts only with decomposition). 

The third is chemical composition—Compounds containing 
carbon and hydrogen; compounds containing carbon, hydrogen 
and oxygen, (oxygenated bodies) ; mineral matter, such as in- 
organic substances; crystallizable compounds especially at low 
temperatures. 

From the above outline it will not be difficult to define a few 
of the more important terms in order to fully comprehend that 
which is to follow. 


Bitumen—This is a generic term applied to native substances 
of variable hardness, color and volatility; which are com-_ 
posed of hydrocarbons essentially free from oxygenated bodies ; 
sometimes associated with mineral matter, the non-mineral con- 
stituents being easily fusible and for the most part soluble in 
carbon bisulphide, and whose distillate fractionated between 
300 and 350 degrees C. yields a sulphonated residue. 

Pyrobitumen—A term, applied to native substances of dark 
color, comparatively hard and non-volatile ; composed of hydro- 
carbons, which may or may not contain oxygenated bodies, 
sometimes associated with mineral matter, the non-mineral 
constituents being infusible and relatively insoluble in CS:. This 
expression implies that the substance when subjected to heat or 
fire will generate, or become transformed into bodies resembling 
bitumens in their solubility and physical properties. 

Petroleum—A species of bitumen, of variable color, liquid 
consistency, being comparatively volatile, possessing a char- 
acteristic odor, composed of hydrocarbons, essentially free from 
oxygenated bodies; soluble in CS, and whose distillate cut 
between 300-350 degrees C. yields considerable sulphonation 
residue. This definition includes mixed-base and asphaltic pe- 
troleums. 

Asphalt—A term applied to a species of bitumen, also to 
certain pyrogenous substances of dark color, variable hardness, 
comparatively non-volatile; composed of hydrocarbons, free 
from oxygenated compounds; containing relatively little or no 
crystallizable compounds; sometimes associated with mineral 
matter, the non-mineral constituents being fusible, and largely 
soluble in CS:; and whose distillafe cut between 300-350 de- 
grees C., yields considerable sulphonation residue. This defini- 
tion is applied to native asphalts and pyrogenous asphalts. Na- 
tive asphalts include asphalts occurring naturally in a pure 
or fairly pure state, also asphalts associated naturally with a 
substantial proportion of mineral matter. Pyrogenous asphalts 
include residues obtained from the distillation, blowing, etc., of 
petroleums, for instance, residual oil, blown asphalts, residual 
asphalts, sludge asphalts, etc. Oxygenated bodies, as mentioned 
above, include certain alcohols, fatty acids, phenols, resin, acids 
and water. The latter occurs in small quantities in all native 

petroleums and in most native asphalts, especially those asso- 
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STRUTHERS-WELLS HEAT EXCHANGERS 


Construction Features of 
Struthers-Wells Heat Exchangers 
I. Flexibility of arrangement. 


2. Compactness. 


3. Exceptionally high heat transfer 
rate. 


4. Low friction losses. 


5. Complete accessibility,—easy to 
clean. 


6. Removable tube bundles. 
7. Low Maintenance Cost. 


8. No pass baffles with attendant 
leakage at the edges. 


g. No interleakage. 
10. High salvage value. 
11. Floating tube plate. 


12. Operates either vertically or hori- 
zontally. 


























STRUTHERS -WELLS 
EQUIPMENT 


Includes 


FRACTIONATING TOWERS 
SHELL STILLS 
FULLERS-EARTH BURNERS 
TUBE STILLS 
FILTERS 
MIST EXTRACTORS 
AGITATORS 
HEAT EXCHANGERS 
CONDENSERS 
COOLERS 
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1020 Pennsylvania Ave. -:- Warren, Pennsylvania 


Branch Offices: New York Chicago Philadelphia Buffalo San Francisco 
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ciated with mineral matter.° Water is always present in crude 
tars, being formed by the combination of hydrogen and oxygen 
a high temperatures and pressures. 


Movement of Bitumens 

It is a singular fact that petroleum and asphalts are not al- 
ways found in the same locality in which they originated. They 
possess the characteristic of migrating from place to place, and 
many deposits are still in the process of migration. A primary 
deposit is one in which the material is still associated with the 
same rocks in which it originated. A secondary deposit is one 
to which the material has subsequently migrated. 

Bitumens usually migrate while in a liquid or melted condi- 
tion, although in certain rare cases, the migration has been in- 
duced by the action of flowing water while the bitumen is in 
the solid state. The main causes for the movement of native 
bituminous substances in the earth’s surface are: hydrostatic 
pressure, gas pressure, capillary, gravitation and effect of heat. 

Hydrostatic pressure is largely responsible for the accumula- 
tion of petroleum in pools or reservoirs. At some distance be- 
lw the earth’s surface there is an accumulation of ground 
water, the level of which varies in lifferent localities and dur- 
ing different seasons. The petroleum being lighter than water, 
foats on its surface. As the level of the ground water varies, 
it will move the petroleum about through interstices in the 
rock. The water tends to push the oil ahead of it, and this 
will account for the accumulation of the petroleum in the form 
of pools underneath a cap of a dense and non-porous strata 
through which it cannot permeate. This will also explain why 
thre is often an accumulation of petroleum in the ground 
near the top of a hill or mountain. Oil and gas are often en- 
countered under pressure, due to the hydrostatic head of water. 

Undoubtedly gas pressure is caused by the action of heat or 
other forces below the surface of the earth, which tend to par- 
tially vaporize certain bitumens, so that the resulting gases will 
foree them into the overlying strata near the surface. In other 
instances the effect of crumpling, upturning, erosion and other 
movements of the earth’s strata exposes the oil-bearing for- 
mations, and enable the gas pressure to force them to the sur- 
fae. Natural gas exists under great pressure in certain locali- 
ties. Many gas wells in Pennsylvania fields have registered a 
pressure of 600-800, and even as high as 1000 pounds per square 
inch. This may be accounted for by the fact that as the gas is 
constantly being generated, it accumulates inside the earth’s 
surface and has no access to escape owing to the density of the 
strata above. 

This force takes place in dry porous rocks and acts on per- 
manently liquid bitumens or bitumens solid at ordinary tem- 
peratures but transformed to the melted state by the action of 
heat. Under these conditions the bitumen will soak into the 
pores of the rock or sand and gradually fill the interstices. 
Capillarity is a very much stronger force than gravity, al- 
though other froces, such as the action of heat may be partly 
(sponsible. The finer the pores in the rock, the greater the 
capillary force. 

The natural weight of the overlying strata caused by gravita- 
lion sets up a pressure where there are accumlations of petro- 
lum or other forms of liquid bitumen underneath, and if a fis- 
‘ite Occurs in the earth’s crust, the bitumen being softer than 
the surrounding rock, will be forced to the surface. Gravita- 
lon is, therefore, selective in its action and by exerting a great- 
* pull on the heavier bodies will tend to force the lighter ones 
‘ward. Under other circumstances, where the substances are 
tot confined, the result of gravitation is to cause the petroleum 
t liquid asphalt to ooze from the overlying rock matrix in the 
‘orm of seepages. 

The effect of heat is also a large factor in causing the migra- 
lon of lituminous substances. Its effect is variable. Under 
‘ertain circumstances it will convert the solid bitumens into a 
liquid stz te and thus enable them to be acted upon by the vari- 
os fore-s considered previously. Under other conditions, heat 


A Gulf Publishing Company Publication 





83 





in the interior of the earth will vaporize the bitumens such as 
petroleum and force them upward. Again, if the heat is suf- 


‘ficiently intense, it is apt to cause the bitumens to undergo de- 


structive distillation, the distillate condensing in the upper and 
cooler layers, 


Changes from Petroleum 


There has always been a wide difference of opinion as to the 
origin of petroleum. However, authorities are pretty well 
agreed that petroleum when once formed, is gradually convert- 
ed into other types of bitumen and pyrobitumens, under the in- 
fluence of time, heat, and pressure. This process of transforma- 
tion is known as metamorphosis. 


It is contended that mineral matter in a finely divided form, 
such as colloidal clay, hastens this transformation by acting as 
a catalyst. In studying the well-known Trinidad asphalt lake 
deposits, Richardson concludes that an asphaltic petroleum ex- 
isting at a considerable depth is converted into a more solid 
form of bitumen, namely asphalt, upon being thoroughly emulsi- 
fied with colloidal clay, sand, and water through the medium 
of natural gas at a high pressure. The elements of time and 
temperature are equally important factors. 

During the metamorphosis, hydrogen is gradually eliminated, 
the hydrocarbons becoming enriched in carbon, and from a 
chemical standpoint more complex structurally.. The changes 
brought about during this process may be regarded as a form 
of polymerization, in which the hydrocarbon molecules become 
rearranged into more complex molescules of higher molecular 
weight. In petroleum exist the simplest of hydrocarbons, and 
they become more complex structurally in the case of asphalts 
and asphaltic pyrobitumens. There are no sharp lines of de- 
marcation between the various types of bitumens. Each class 
gradually merges into another, and specimens will often be 
found on the border line, so that it is difficult to decide to 
which class they really belong. It is very probable that all de- 
posits of asphalt are produced by metamorphosis from asphaltic 
petroleum. 

The transformation manifests itself from a physical stand- 
point by: 

An increase in hardness; 

An increase in specific gravity; 

An increase in the perecentage of fixed carbon; 

An increase in fusing point; 

A decrease in the percentage of volatile matter; 

A decrease in the percentage of soluble in CS; 

An increase in the flash and burning-points. 

Although certain members are soluble in carbon bisulphide, 
yet as the metamorphosis progresses, the solubility decreases, 
and this is particularly noticeable in the case of asphaltic pyro- 
bitumens. 

Petroleum Asphalts 


Petroleum as it occurs in different parts of the world, varies 
widely in composition. Certain classes of crudes are composed of 
open chain hydrocarbons, others are made up exclusively of 
cyclic hydrocarbons, while others occur showing every possible 
graduation between these two extremes. From the standpoint 
of the solid hydrocarbons present, petroleums may be divided 
into three groups: 

Bearing a substantial quantity of solid paraffines; 

Bearing a substantial proportion of asphaltic bodies; 

Of mixed composition, bearing both solid paraffins and as- 
phaltic bodies. 

The solid paraffins are generally associated with open chain 
(aliphatic) hydrocarbons, and the asphaltic bodies with cyclic 
(aromatic) hydrocarbons. 

Open chain hydrocarbons predominate in the petroleum 
crudes produced in Pennsylvania, New York, Kentucky and 
West Virginia. These, however, are non-asphaltic and generally 
contain solid paraffine. In Oklahoma, Illinois, Kansas and 


Northern Louisiana the crude oils porduced from these fields 
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contain both the open chain and cyclic hydrocarbons and are, 
therefore, termed mixed-base crudes. These contain both as- 
phalt and solid paraffine. 

Cyclic hydrocarbons predominate in petroleums produced in 
the fields of Southern Texas, Southern Louisiana, California, 
Mexico and Trinidad. These are representative of the asphaltic 
petroleums, and are free from solid paraffines. 


Residual Oils 


The characteristics of residual oils and residuums obtained by 
the reduction of petroleum oils depend upon three factors, the 
nature of the petroleum from which they are produced; extent 
to which the distillation has been carried, and the care with 
which they have been prepared. 

It may be helpful to mention here some of the disadvantages 
encountered in using petroleum crudes composed principally 
of aliphatic or paraffinaceous hydrocarbons where asphalt fluxes 
are desired. They are apt to show a separation at comparatively 
low temperatures. They do not flux with hard asphalts, and 
they are apt to show a separation of greasy matter. It should 
be noted that the residuums derived from asphaltic petroleum 
constitute the best residual fluxes. 

Residuums from mixed base crudes may be divided into two 
main classes, namely, those derived from crudes produced in 
the United States and those derived from Mexican crudes. 
Those obtained from the latter may be differentiated from the 
former by a higher percentage of fixed carbon, a larger per- 
centage of sulphur, and a lesser solubility in 88 degree Be 
naphtha. 
residuum for certain purposes is the percentage of volatile con- 
stituents. The greater the perecentage of volatile matter, the 
less durable it will be upon exposure to weather conditions. 
This is a very important factor when the asphalt residuum is 
used to flux harder asphalts, in which event it is desirable that 
the volatile constituents shall not exceed five per cent. at 500 
Residuums of this nature will 


An important factor in arriving at the value of 


degrees F. run for five hours. 
withstand exposure remarkably well, either when used alone or 
n various combinations (as fluxes). 


Blown Petroleum Asphalts 


In part I of this work I shall discuss asphalts in general and 
shall reserve the manufacturing processes of same for Part Il 
to be published in the near future. 

Oxidizable asphalts are very peculiar products, and peculiar 
in many more ways than one. Their oxidation, by no means, 
follows the general rule. So peculiar are some of their re- 
actions that one is apt to accept the belief that, in reality, the 
process is not one of oxidation after all, but one of polymeri- 
zation and even condensation. By condensation is meant the 
reaction between, or coupling of, different classes of compounds 
such as aldehydes with phenols, or aldehydes with ketones, etc. 
These are examples of general organic reactions, the latter 
reaction being often referred to as the aldol-keto condensa- 
tion. It is quite possible that such a reaction takes place, for 
it is a known fact that such organic compounds as are above 
mentioned actually exist in petroleum residuums. Various types 
and methods of oxidation have been used to acquire the desired 
results. For instance, potassium permanganate as well as per- 
manganic acid, has been used for oxidizing residuums at a 
temperature of 300 degrees F. (De Smedt in “Asphalts and 
Allied Substances” by Herbert Abraham). The general and 
most economic method of oxidizing petroleum residues is that 
of blowing air through the residuum at a temperature of 400- 
600 degrees F. for the desired length of time. 

The time factor is a very important one, since the melting 
point, brittleness, penetration, and resistance to changes in at- 
m.ospheric temperature, are, to a large extent, dependent upon 
the time of blowing. A number of refineries reduce the asphalt 
base petroleum to a 100 degree F. melting point bottoms and 
then transfer the residuum to an oxidizer and blow at the 
proper temperature and for the desired period of time, to any 
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melting point desired. In other instances, steam together with 
air, is used but the use of steam has its disadvantages which 
will be discussed later. 

The oxidizing effect is so great on the residuum that after 


‘ it has once been stated by aid of heat under the oxidizer, ex- 


ternal heating becomes unnecessary. The reaction then becomes 
endgthermic, due to the chemical changes induced by the intro- 
duction of air. The oxidation progresses rapidly at first, and 
then slows up considerably as it approaches the end of the 
treatment. Comparatively little is known regarding the exact 
chemical reactions which take place on blowing with air. How- 
ever, analysis~shows that some of the oxygen actually unites 
with the asphalt. Another important effect which is well es- 
tablished is that the oxygen eliminates hydrogen by uniting with 
it (at that temperature—575-600 degrees F.) to form water, 
In both polymerization and condensation, the hydrocarbons 
form compounds of higher molecular weight and more complex 
structure. Blown asphalts vary in consistency from semi-liquids 
to moderately hard solids at atmospheric temperature. 





Advantages of Oxidizing Without Steam 


Residuums which have been blown with air without the use 
of any steam are less susceptible to temperature changes than 
steam distilled products. In addition they acquire a certain 
amount of elasticity and resilience. On comparing respective 
asphalts of the same fusing point and also derived from the 
same crude oil, the blown product is found to be less brittle, 
softer in consistency, tougher, and having a lower susceptibility 
factor than the steamed distilled product. Again the yield of 
asphaltic residue from the blowing process is considerably 
greater than when steam distilled. In actual practice, with a 
topped asphaltic crude, the yield of blown asphalt varies be- 
tween 75-90 per cent., and of the balance 20 to 8 per cent., is 
recovered as distillate, with a loss of five-two per cent. 

In many cases it is possible by blowing to obtain a residue 
of better quality than if the steam distillation process were 
used, and in fact the blowing process renders many crude petro- 
leums available which could not otherwise be used for the pro- 
duction of high fusing point asphalts. It is true that the more 
asphaltic the crude is, the better the quality of the blown prod- 
uct. Non-asphaltic petroleum crudes in many instances will 
produce reasonably good asphalts when blown, whereas. the 
same crude will produce worthless residual asphalts by the 
steam distillation process. Petroleum crudes of a mixed-base 
character require a very much longer time blowing than the 
pure asphaltic-base crudes. 


Another point which comes into play regarding blown asphalts 
is this—that it is very much easier to control the grade of 
product being oxidized. As stated above, the process of blow- 
ing or oxidizing, is more rapid at the beginning of the run than 
towards the end. In other words it might be said that the re- 
sidual asphalt is said to “come to grade” very slowly. This 
holds for blown asphalts and where steam distillation is cat 
ried out, the alteration is much more marked at the end of the 
process. The care with which the blown asphalts are prepared 
largely influences their physical characteristics. If care is nt 
exercised when oxidizing a mixed-base crude the final product 
will be likely to present a greasy surface, and especially - 
standing a few days, due to the partial separation of paral- 
fine-like bodies. 

One disadvantage, however, of blown asphalts is the fact that 
they lack ductility. This is particularly true the higher the 
fusing-point of the asphalt. This defect may be minimized by 
carefully regulating the process, especially if the asphalt is sub- 
jected to a moderate amount of oxidizing. It is a well estab- 
lished fact that the longer the blowing is continued, the less 
ductile will be the asphalt. If, on account of carelessness 
some other uncontrollable reason, an asphalt is blown at 10° 
high a temperature or too long it will show a decided sepat® 
tion of non-mineral matter insoluble in CS., and a large per 
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centage of carbenes. The former may readily be detected under 
a microscope. When the blown asphalts first appeared on the 
market, they unfortunately did not enjoy a good repute, on ac- 
count of their quality but this has since been greatly improved 
to such an extent that blown asphalts may now be procured of 
almost any fusing-point up to 400 degrees F. 

These are not only more resistant to temperture changes, but 
are at the same time as ductile as any unblown product of the 
same grade. Since specific gravity is an important factor re- 
garding the finished product the question may well be asked, 
“What is the effect of oxidation upon the gravity of the re- 
sulting asphalts?” In the majority of cases, it was observed that 
the effect of blowing was to decrease the specific gravity of the 
product. Upon comparing a residual asphalt with a blown prod- 
uct of the same fusing-point, it will be found that the latter is 
considerably softer, as evidenced by its consistency or pene- 
tration. Upon comparing a residual asphalt with a blown prod- 
uct of the same hardness or penetration, the fusing-point of 
the latter will be considerably higher. 

Blown asphalts too, are more soluble in 88 degree Be. naphtha 
than unblown residual asphalts of the same fusing-points. The 
blown asphalts are better weather-resisting than residual as- 





























































offensive in its appearance, but constitutes a real fire 
hazard. Oil soaked earth at the rear of still has been 
known to flash, and again, it adds to the fury of the still fire 


é zr black oil spot behind the still battery is not only 
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phalts made from the same crude. They are far superior ty 
asphalts obtained from acid sludge regardless of their hardness 
or fusing-point. 


Sulphurized Asphalts 
Sulphur has the same condensing effect as oxygen under the 
action of heat. Sulphur, like oxygen, eliminates hydrogen, ex- 
cept in the form of hydrogen sulphide gas instead of water. 
The chemical reaction may be represented by the following 
equation: 
CnHa + S = CnH» —:2 + HS 
Solid gas 


The crudes used for this work were Pennsylvania and Ohio, 
The sulphur was added to approximately 25 per cent. of the 
residuum at a temperature below the boiling point of sulphur, 
and the mass heated until the evolution of gas ceased. The re- 
sulting product was similar to the blown asphalt in its physical 
properties, being only slightly susceptible to temperature 
changes, but still lacking in ductility. On account of the lower 
cost of production of the blown asphalts these soon displaced 
the sulphurized products. 


Tell-Tale Reduces'Fire Hazard 


when flashes occur due to other causes. The oil accumulates 
from small leaks in hot transfer lines, unless repaired promptly, 
and often the stillman in inspecting the battery for liquid level, 
permits the waste oil to blow onto the ground, and the result 
is a fire hazard. 


Many devices are used to reduce and to eliminate this hazard. 
Some operators are willing to spend more money than others 
toward the reduction of the danger. And some are content to 
use gauge glasses—which are hazards in themselves unless 
equipped with automatic shut-off or check valves that function 
as intended. 

The accompanying illustrations show a commendable “tell- 
tale” device, which, though probably more expensive in its 
fabrication than some types, is conducive to cleanliness and 
elimination of the fire hazard. This type of tell-tale has been 
in service for several years on the battery of still of the 
Cushing Refining & Gasoline Company, at Cushing, Oklahoma, 
and the total absence of oil spots on the ground back of the 
stills is conclusive evidence of the efficacy of the device. 

Two two-inch lines, one at the top and one at the bottom 
of the shell still, lead into a main header line of the same size. 
Small nipples are welded into the header line at regular inter- 
vals, and into the nipples are screwed sturdily constructed pet 
cocks. Two two-inch lines leading into the still from the 
header are both provided with asbestos-packed hot oil stop 
cocks with long handled wrenches permanently attached for 
opening and closing. These valves are of value when any one 
of the small lines or pets become plugged or dirty, for the 
entire “tell-tale” can be instantly cut off from the still, drained, 
and the plugged line cleaned out. 

The pet cocks are inspected frequently, and the cores kept 
tight to prevent leaking. However, in the event of leaks, the 
drippings will fall into the drain cups, as shown in the picture 
The small line supporting the 13 drain cups is open at the top 
It conducts the oil removed from the still in liquid level 
spection, away from the still through the sewer line and to 
the trap, where is is recovered. . 

The receiving devices were made by the plant welder in his 
spare time, and were assembled from old scrap matcrial—™Pr 
ples, and collars, (for cups), found about the plant yard. The 
ladder shown is also a product of the welder’s shop, and 1s 
provided so that stillmen can reach the pet-cocks with greater 
ease. 
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ITH the increasing demand 

during the past two years for 

motor gasoline high in anti- 
knock value, the average refiner has be- 
come interested in refinery processing 
operations whereby as large a yield as 
possible of unsaturated hydrocarbons 
will be present in the gasoline as mar- 
keted. Sevearl years ago the presence 
in gasoline of large amounts of unsatu- 
rated hydrocarbons were considered as 
being detrimental to the quality of the 
product, but more recently it has been 
learned that instead, hydrocarbons of 
the unsaturated series rank high in anti- 
knock value. Consequently, every pos- 
sible effort is now made by the re- 
finer to retain in the finished gasoline 
the largest possible percentage of those 
hydrocarbons. 

Several methods are possible for ac- 
complishing the desired result, among 
which are to be noted the following: 

1. Use of a crude which when 
“cracked” yields gasoline of high anti- 
knock value. Illustrations of this are 
the gasolines of relatively high anti- 
knock characteristics obtained from 
Smackover and nearly all California 
crude oils, 

2. Increasing the efficiency of exist- 
ing liquid phase cracking plants: first, 
carrying out such plant experimental 
work as is necessary in order to learn 
the best temperature and pressure | 
be employed, for a particular charging 
stock, in order to obtain the greatest 





TABLE I. 
Hempel Fire and Steam Distillation of 
Raw Pressure Distillate 
Amount of raw pressure distillate 
charged to 2-liter flask fitted with 
Hempel column, 1600 cc. 
Gravity of raw pressure distillate, 
47.6. 
Distillation test: 
Vapor Temperature °F. 
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35 per cent bottoms and loss. 
Per cent of unsaturated hydrocarbons 
in gasoline cut (65% overhea)..... 15.0 
Per cent of unsaturated hydrocarbons 
in gas oil (bottoms) ............. 8.5 


Remarks. Although the gasoline cut showed 
a greater percentage of oil absorbed than the 
gas oil, it is to be noted that, in the case of 
the former, the acid layer was red and trans- 
parent while the latter was very dark and not 
transparent. This fact shows the tendency of 
asphaltic and bituminous bodies, as well as other 
substances that give color to oil—all of which 
are readily ‘“taken-up” by sulphuric acid—to 
concentrate in the residual (gas oil) bottoms. 
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Yield of Unsaturated Hydrocarbons 
in Pressure Distillate Cuts 


possible yield of unsaturated hydrocar- 
bons in the cracked oil. 


3. Use of vapor-phase cracking 
plants, a matter that is now receiving 
marked attention fromall refiners (pri- 
marily because of the relatively high 
anti-knock value of the gasoline result- 
ing from such processes) and which 
process has already been so successful- 
ly developed and improved upon by the 
Sinclair Refining Company that the 
company now has cracking units of the 
vapor phase type in operation at its 
Houston refinery. 


4. Development of processes. of 
chemical treatment so that the harm- 
ful ingredients present in cracked gas- 
oline are removed, but at the same 
time so that as large a portion as pos- 
sible of desirable unsaturated hydro- 
carbons yet remain in the gasoline even 
after the chemical treatment. 

5. Blending together, to make a fin- 
ished gasoline, natural gasoline and 
such other refinery “cuts” as will pro- 
duce under the circumstances a gaso- 
line of the highest possible anti-knock 
value. 


Laboratory Tests 


The present article relates mainly to 
the results of laboratory experimental 
work conducted with the primary ob- 
ject of noting in which particular “cuts” 
(resulting from the distillation of pres- 
sure distillate) were present the largest 
percentage yield of unsaturated hydro- 
carbons—interest in this particular 
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group of hydrocarbons, as before men- 
tioned, being due to the fact that such 
compounds possess a relatively high 
anti-knock value. 

Laboratory Hempel distillation tests 
were made on both treated and un- 
treated pressure distillate from the 
Dubbs cracking process and the yield, 
color and per cent of unsaturated hy- 
drocarbons thereupon noted on the va- 
rious fractions resulting from the dis- 
tillation. The regular, government-ap- 
proved method for determining the per 
cent of unsaturated hydrocarbons (acid 
method), as given in Technical Paper 
323-A, was followed in making these 
tests. 

The first distillation on the untreat- 
ed (Dubbs) pressure distillate was 
made to note the comparative amount 
of unsaturated hydrocarbons present in 
the overhead gasoline “cut” and the 
residual (gas oil) bottoms. The results 
of this test are shown below (Table 1): 

The next distillation was also made on 
raw pressure distillate, using fire alone as 
a source of heat, in order to note (under 
these conditions) at what particular oil 
and vapor temperature the overhead dis- 
tillate (gasoline) went “off-color”, as well 
as to ascertain the per cent of unsaturated 
hydrocarbons in the different cuts. The 
results of, this distillation test are shown 
in Table 2, below: 


Raw Distillate 


In order to see if it would be possible 
to take off a larger percentage of distil- 








TABLE 2 


Hempel Fire Distillation of Raw Pressure Distillate 
Amount of raw pressure distillate charged to 2-liter flask fitted with 


NS Seo 5k chek. oe wile 4 ins ba RSE PARE GEAD oi pe sbensekeardices 1600 cc. 
Se NY RII MEIN oo. 65 5s vcd cocvcde’s scndcudsccdoscecasies cas 478 
Per cent of unsaturated hydrocarbons in raw pressure distillate..............++ 12.0 

Color of Per Cent unsaturated 
Per Cent Vapor Oil Composite Hydrocarbons in 
Overhead Temperature Temperature Sample Different Cuts 
Ist drop 84 | gape Me baie Cena ee 

5 114 204 ne 22 (First 5% cut) 

10 174 264 30+ 23 (5-10% cut) 

15 206 296 30 25 (10-15% cut) 

20 224 310 25+ 22 (15-20% cut) 

22.5 235 329 BP geey oo eee 

25 244 342 Be 2 NSS ieee 

27.5 270 357 Y Seer eae he 

30 280 367 pS Piper: rrr r 

40 346 ae PP SAG kere ba cbs a SHI I 

50 BS ui Ge ane We ts nd ciallige Sinee ou ones een 

60 410 5. pag SE eee 

65 414 =e POW wee cane oe 0 
Per cent of unsaturated hydrocarbons in “0-20%” cut.... 0... . cece cece eee eres - 
Per cent of unsaturated hydrocarbons in “22.5--65%” cut........0eeeeee ener eres 12: 
Per cent of unsaturated hydrocarbons in total gasoline cut (65% overhead 150 

i Seka s ov uh Unie ob 6b bend va tcrese lea pevas eee teneedutes. “4 . 


Per cent unsaturated hydrocarbons in gas oil bottoms...........-.2+eeeeee 08! 


Remarks. 


overhead cut. 


During the above distillation there was no marked change in the color o 
distillate until after the first 20 per cent. had been distilled off. 4 ion | 
the relatively high percentage (23 per cent.) of unsaturated hydrocarbons in this first 


the overhead 
: i called to 


ial attention is a 
Espec 20 per ceft 
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late at a lower temperature without loss 
in color, the next test was made on raw 
pressure distillate using steam alone to 
take off an overhead distillate. The re- 
sults of this test are shown in Table 3 
(below) : 












































TABLE 3 


Hempel Steam Distillation of Raw 
Pressure Distillate 


Amount of raw pressure distillate charged 
to 2-liter ballon flask fitted with Hempel 


SE Sei aa sep ee 1600 cc 
Gravity of raw pressure distillate..... 48.0 
Distillation test: 

Color of 
Per Cent Vapor Oil Composite 
Overhead Temp.°F. Temp. °F. Sample 
Ist drop 92 
5 143 “aa 

10 162 190 pais 

15 180 195 25+ 

20 190 198 24+- 

Remarks. The overhead distillate went “off 


color’ shortly after 15 per cent. gasoline had 
been distilled off, due to the mechanical carry- 
ing over of heavy ends as a result of the large 
amount of open steam required. Two hundred 
cc, of water condensed in the flask during the 
distillation, while the last cut taken off over- 
head (“15-20%” fraction) also contained 200 cc. 
of water. 


Fire and Steam 


The next distillation test was made with 
fire and steam, using only enough direct 
fire heat to prevent the condensation of 
the steam in the flask but, however, using 
enough fire so that the temperature of the 
whole was gradually increased and thus a 
uniform rate of distillation was main- 
tained. Table 4 shows the results ob- 
tained on this test. 
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TABLE 4 


Hempel Fire and Steam Distillation of 
Raw Pressure Distillate 
Amount of raw pressure distillate charged 
to 2-liter balloon flask witted with Hem- 


ie CN. i a. uate sc oe a 1600 cc. 
Gravity of raw pressure distillate... 48.0 
Color of 
Per Cent Vapor Oil Composite 
Overhead Temp.°F. Temp. °F. Sample 
Ist drop 120 sake 
5 130 228 Ser 
10 155 242 30+ 
15 205 290 30+ 
20 209 297 30 
22.5 222 314 25+ 
25 226 325 24+ 
27.5 240 345 23+ 
Tests on “0-22.5%” fraction: 
RE Sos Aas. cots cbse alc as 25+ 
ME, gen ckiceeoven ee 71.0 
Per cent of unsaturated 
REE ET 21.6 
Distillation test: 
Distillation Test 
Per cent off Temp. Off 
PRs lave 8.5 sie 6'0.8.diu 8c 98 117 
Be ida 2 as sce eagle Seca wadian ie 137 
Nena DN a ticks Ue eed 153 
gts err ee eis he ei eu veal 164 
MS Rc h eg ea ad eats oobi nen 176 
Beers a ot rhe: SS Gee 188 
MR ila a ane Dads pda sacle 200 
BS eens ae ass ora ace pitted 213 
ie eet er ee 228 
ESTES eR oye: eee oe were eee 254 
. Rn ied eee ee Teer TF 4 263 
Rs) a Sec ah ah cocoa tilde wash bees 281 
et cL, wttacaute chal bata coe tan 318 
OC ak Pe ere re re 318 
ret cent off at-22)" F. oo. i. eek 76.0 
Per cent of at 264" F... 0. cco 95.5 
Remarks. The “0-22.5” fraction from this dis- 


tillation seemed to be of as good a color as the 
“0-20%”’ cut from the straight fire distillation, 
but the per cent. of unsaturated hydrocarbons in 
this (‘0-22.5%”’) fraction was 1.4 per cent. less. 





































Hempel column . 
Gravity of treated pressure distillate 


Vapor Oil 
Per Cent Temp.° F. Temp.° F. 

5 ee 214 
10 aa 232 
15 or 248 
20 198 265 
25 215 280 
30 232 300 
35 242 318 
40 258 332 
45 264 346 
50 300 354 
55 342 412 
60 364 438 
65 382 452 


34 per cent gas oil bottoms 


Remarks. 





8.0 per cent. 








Per cent of unsaturated hydrocarbons in treated pressure distillate............ 


TABLE 5 
Hempel Steam Distillation of Treated Pressure Distillate 
Amount of treated pressure distillate charged to 2-liter flask fitted with 


Mas CaM eRa READ Oa Ue bielcn's Kees ew 1600 cc 
(TES ae ee 47.0 
10.0 
Per Cent of Per Cent of 
Unsaturated Unsaturated 
Hydrocarbons Hydrocarbons 
Color of in Untreated in Treated 
Composite Pressure Pressure 
Sample Distillate Distillate 
30+ 
30+ 
30+ 
30+- 
25+ mae: 
25+ aay ™ 
25+ nee 
25+ 
25— 
20-+- 
12.0 15.0 


(“0-65% cut) (“0-65%”’ cut) 
8.0 8.5 


Treating this Dubbs pressure distillate with three pounds per barrel of 66 degree sul- 
phuric acid reduced the per cent. of unsaturated hydrocarbons in the pressure distillate from 12.0 to 
10.0 per cent. and, upon distillation, the gasoline cut (‘‘0-65%” overhead fraction) was found to 
have been reduced from 15.0 to 12.0 per cent., while the gas oil bottoms was reduced from 8.5 to 
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The oil temperature when 22.5 per cent 
had been taken off in this distillation was 
314 degrees F., as compared to a tempera. 
ture of 310 degrees F. when 20 per sent 
had been distilled over a straight fire dis- 
tillation of the pressure distillate. 
would therefore appear that a tempera. 
ture of about 310-314 degrees F. is the 
maximum oil temperature attainable with. 
out the overhead distillate’s going off. 
color. 


With the exception of the test made in 
which steam alone was used as the source 
of heat, the difference in yield of gasoline 
of good color when using a straight fire 
distillation or a fire and steam distillation 
is not great. However, on all these dis- 
tillations the overhead distillate went of- 
color very rapidly when once it started 
to go off and it appears that 22.5 per cent 
is close to the maximum yield of 25 plus 
color gasoline that can be obtained from 
this Dubbs raw pressure distillate: to ob- 
tain a maximum yield of gasoline of good 
color, 400-430 degrees F. in end-point, it 
is necessary to treat the raw pressure dis- 
tillate with sulphuric acid. 

In order to note the effect that treating 
had on the yield of gasoline of good color 
and on the per cent of unsaturated hydro- 
carbons present in the total overhead dis- 
tillate (Navy specification end-point gaso- 
line), a sample of raw pressure distillate 
was treated in the laboratory with three 
pounds per barrel of 66 degree sulphuric 
acid, neutralized with a solution of caustic 
soda and the treated oil then distilled by 
a straight steam distillation, using a Hem- 
pel column filled with beads on the flask 
as in the previous tests. Table 5 shows the 
results obtained, together with a compari- 
son of the yield of unsaturated hydrocar- 
bons in similar gasoline cuts obtained from 
both the treated and untreated pressure 
distillates. 

The experimental data comprising the 
major portion of this article have been 
presented to indicate some of the results 
obtained in the laboratory of one refinery 
interested in working-out processing Op 
erations and methods for obtaining the 
maximum yield of gasoline, having the 
highest possible anti-knock value, from 4 
given crude or charging stock. While the 
data presented are by no means revolt 
tionary in naturé, it is thought that they 
will either serve as a basis of comparison 
with what other refinery laboratories doing 
similiar work have found or will be sug- 
gestive to others of additional laboratory 
work that might be done whereby there 
would be developed some interesting and 
worth-while data concerning the per: cett 
of unsaturated hydrocarbons present ™ 
the different cuts obtained by re-runnims 
pressure distillate. 





Los Angeles—The Shell Company has 
awarded G. Wagner of San [Francisco 
the contract for construction of a three 
story laboratory at Emeryville, California. 





Laredo, Texas. — The Texas-Mexical 
Oil & Refining Company of Laredo plans 
to increase the capacity of its refinery 
here, and will spend from $150,000 ' 
$250,000 in making the extensions and 
improvements. 
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Safety Wrenches Help Control 
Fire Hazard 


HAT zone just behind the still 

battery and immediately around 

the heat exchanger equipment is 
probably the most hazardous from the 
standpoint of fires, in the refinery yard. 
Plant operators make special devices for 
the reduction of this hazard and for the 
handling of such flashes as occasionally 
occur. 


At the Cushing, Oklahoma, plant of the 
Cushing Refining & Gasoline Company 
some interesting methods are in force 
tending to control of the fire hazard in 
this danger zone. In addition to the con- 
struction of the usual fire walls of brick 
surrounding the rear of the still battery 
and the exchanger unit, inside of which 
any oil spilled during a flash may burn 
more or less harmlessly until the flame is 
extinguished, J. H. Hutchinson, general 
superintendent, and F. A. Davis, superin- 
tendent of plant operations, have in- 
stalled devices which contribute further 
to the ease of handling any fires which may occur. 


All of the hot oil lines, still pump-out lines, lines to and 
from the exchanger, and all “tell-tale” lines are equipped with 
Fairbanks, asbestos-packed, hot oil stop-cocks. Stop-cocks are 
positive in their action in the control of flow of oil through this 
type of valve. Since the opening or closing of stop-cocks re- 
quires a wrench—such wrenches are supplied for each and 
every cock in service. It is this feature which lends further 
to the safety of the installation. 


In the accompanying photographs the type of wrenches used 
and the method of using them is shown. Photograph No. 1 
is a view of the still battery showing the arrangement of hot 
oil and pump-out lines. Those wrenches extending upward 
indicate that the lines are open and in service. When wrenches 


fs 


Lines to and from exchanger equipped with asbestos packed stop-cocks, and individual 
wrenches. Also showing “hook” used for operating valves as much as 20 feet away. 





View of rear of still battery showing how all lines are equipped with stop-cocks and 


individual long handled wrenches. 


are extending downward the valve is closed and the line not in 
use. Thus the stillmen can tell at a glance whether or not all 
of his lines are functioning properly. 


The long handles of the wrenches provide sufficient lever- 
age for the manipulation of the stops with ease when operating 
the stills. The length of the wrench handle varies with the 
size of the stop-cock upon which it is placed. 

These wrenches are all home-made. Most of them were cut 
by the plant welder in his spare time, from an old still bottom, 
the rest were made from old sheet steel such as is usually 
found in the refinery scrap-heap. In such service the wrenches 
need only be roughly cut. Since each stop is equipped with the 
necessary wrench permanently, there is no lost time in hunting 
a wrench to fit a given stop. All through the plant, where 
stops are used, the welder has provided 
wrenches, which remain attached to each 
valve. Like the rising-stem valve, they 
have the advantage of indicating at a 


glance the condition of any transfer line. 


The second photograph indicates the 
method of using stop-cocks and _ long 
handled wrenches on the lines leading into 


and away from the heat exchanger. These 





devices are quick in their action, and re- 
quire but one pull, upward or downward, 
to open or close the valves and control the 
flow of oil. 

The valves are made more accessible 
by means of the long handled hook which 
is shown in the second photograph. This 
hook is made of one-inch pipe, pr vided 
with a steel hook at one end, and is also 


a product of the welding shop. Primarily 
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it is meant for use in time of fire, and is a means by which a 
man standing 20 feet away from a given stop-cock, can open 
or close it without approaching the zone of real danger. It 
is for this reason that all of the stop-cock wrenches are pro- 
vided with large steel rings at the end of the wrench. The 
fire hook, however, is a handy instrument at all times, for 
with it the stillman can operate all of the overhead stop-cocks 
without climbing around over hot lines, etc., to reach them. 
The installation of this type of control valves and wrenches 
on the hot oil lines has the advantage of speed when necessary, 
and also that of accessibility without having to get too close 
to the valve in time of danger. With the long handled hook, 
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all of the valves are close at hand, even though as much as 2 
feet away. The economy of the system is obvious. 

In addition to the devices described, the plant operators 
recognize the value of cleanliness behind the stills and around 
the exchanger, and in the event of spills or leaks in this area, 
such oil is immediately removed and fresh gravel and sand 
spread over the spot. Leaks are prevented or stopped when- 
ever they occur, for it is necessary that no oil soaked spots 
be permitted in this danger zone, for they may be the source 
of flashes, or many contribute to fires occuring through some 
other means. 


Rapid Methods for Analysis of Caustic 
Soda and Soda Ash 


OTH caustic soda and soda ash are used in large 

quantities by petroleum refiners, mostly in the 

chemical treating of oils. However, caustic lye is 
also used in grease-making and soda ash, in water soften- 
ing. In fact, all refiners use either alkali in one or more 
processes in their plant. 

As an assurance of the purity of the product, is is gen- 
erally advisable (and especially in all refineries of such 
size as to be equipped with a chemical laboratory) to make 
analytical tests as to the purity of the particular alkali pur- 
chased. That such an analysis often proves worth while is 
shown by the fact that one refiner, a few years ago, found 
a carload of caustic soda (in drums) as received for use in 
grease-making to contain relatively-large quantities of a 
gritty substance, similar to finely-divided brick particles, 
mixed in with the caustic. The shipment was rejected 
upon the chemist’s findings. Had this caustic been used, 
the gritty materials therein might have caused complaints 
upon thousands of pounds of grease (since this grit 
would have had an abrasive effect upon the bearings) with 
resultant loss to the company. 

The methods shown below for analyzing caustic soda and 
soda ash are procedures that may be followed with the 
greatest possible speed and yet be consistent with accurate 
results. In most instances, the total sodium oxide determi- 
nation will be the only test required, although only a com- 
paratively short time is required for making a complete 


analysis. 


Caustic Soda 


Sampling from drum—When necessary to sample solid 
caustic soda packed in drums, one, or a certain number of 
drums, are broken open and a portion chipped from top, 
middle, and bottom, of which a composite is made. 
Analysis—About 10 grams of the sample is quickly trans- 
ferred from the container to a tared weighing bottle. 
After weighing and recording the net weight of sample, it 
is transferred to a 250 cc. volumetric flask, rinsing the 
weighing bottle into the flask. The sample is then dis- 
solved in freshly boiled, distilled water, and cooled to tap- 
water temperature in a cooling box, and allowed to stand 
until room temperature is attained. The flask is then filled 
to volume with freshly boiled, cooled distilled water. 
Total Sodium Oxide—50 cc. of the solution is then titrat- 
ed with normal hydrochloric acid to the end indication of 
methyl-orange. Burette reading times 3.1, divided by the 


weight of the aliquot, equals per cent Na,0. That is, sup- 


pose the net weight of sample had been 10.125 grams and 
the burette reading was 49.7, then 





49.7 x 3.1 
equals 75.08 per cent Na.0 
50 
x 10.125 
250 


Sodium Hydroxide—50 cc. of the solution is then treated 
with barium chloride and titrated with normal hydrochlo- 
ric acid to the end indication of phenolphthalein. The 
burette reading times 4, divided by the weight of the ali- 
quot, equals per cent. NaOH. Assume that this reading is 
found to be 49.3, then 





49.3 x 4 
—————- equals 97.38 per cent NaOH 
50 : 
x 10.125 
250 
Sodium Carbonate—The difference between the methyl- 


orange and phenolphthalein titrations times 5.30, divided by 
the aliquot weight, equals per cent of sodium carbonate. 


(49.7 minus 49.3) 5.3 





equals 1.04 per cent Na:zCO; 
50 





x 10.125 
250 

Sodium Chloride—Conventional Volhard method. 50 ce. 
of the solution is made distinctly acid with nitric acid. 
Ferric alum indicator is added and about 5 cc. of standard 
tenth normal silver nitrate is added and titrated with tenth 
normal potassium thiocyanate to the end indication of fer- 
ric thiocyanate. The difference between the two burette 
readings times 0.585, divided by the weight of the aliquot, 
equals the percentage of sodium chloride. Example, 1.7 c¢ 











1.7 x 0.585 
equals 0.49 per cent NaCl 
50 
x 10.125 
250 


Sodium Sulfate—50 cc. ofthe solution is made distinctly 
acid with hydrochloric acid and diluted to 4 times the vol 
ume. It is then heated to boiling and 10 per cent barium 
chloride solution is added drop by drop in sufficient excess. 
The beaker containing the solution is set aside until the 
precipitate settles. It is then filtered, dried, and ignited im 
a tared porcelain crucible. The weight of the barium sul- 
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Refinery superintenden.s, paint foremen, 
putchasing agents and general executives 
will welcome this new book by Cook— 
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rea surface in industrial plan‘s: metal, wood, 
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given for every painting problem. Color 
chips suggest a “standardization chart” 
for your plant. Copies of this handsome 
book are distributed on request only, to 
responsible executives. If you want a 
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fate times 0.6085, divided by the weight of the aliquot, 
equals the percentage of sodium sulfate. Example, 0.0105 
gram BaSO.. 

0.0105 x 0.6085 
equals 0.32 per cent Na:SQ, 





50 

— x 10.125 

250 

The difference between the summation of the foregoing 

determination and 100 per cent is ordinarily taken as mois- 
ture. Since the solid caustic soda is packed in an anhy- 
drous condition, the results, if desired, are calculated and 
reported on the dry basis, as follows: 





Example: 

As Dry 
Found Basis 
% % 
Sodium Hydroxide ...NaOH . .......... 97.38 98.14 
Sodium Carbonate fy 2 ES ao 1.04 1.05 
Sodium Chloride ..... BD. bau se yunk CaS 49 49 
Sodium Sulfate ...... ROE: > ctu a ware 32 32 

OS ES ee |, 9 aie a alee ope eS ~ 77 
100.00 100.00 
Actual ‘Sodium Oxide..Na:O . ............ 76.08 76.67 


Soda Ash 


Analysis: Total sodium oxide—Two grams of the sam- 
ple are weighed on a watch glass and transferred to a 
200 cc. beaker to which 100 cc. of freshly boiled, distilled 
water is carefully added. The solution so obtained is then 
titrated with normal sulfuric acid. Sulfuric acid is used 
in order that the conventional Volhard method for chlo- 
rides may be done on the same weighed portion. The 
end point is taken with methyl-orange indicator. The 
number of cc. times 1.55 equals the percentage of Na2O. 


Sodium Carbonate and Sodium Bicarbonate—I{ qualita- 
tive test indicates the absence of sodium bicarbonate, the 
number of cc. obtained in the above titration times 2.65 
equals the percentage of sodium carbonate. If sodium 
bicarbonate is present, it is determined by titrating 2 grams 
of the sample with tenth normal carbonate-free sodium 
hydroxide solution, using silver nitrate on the spot plate 
for the indicator. The number of cc. of sodium hydroxide 
times 0.42 equals the percentage of sodium bicarbonate. 
The number of cc. in the total Na20 titration minus one- 
tenth of the number of cc. found in the bicarbonate deter- 
mination, times 2.65, equals the percentage of sodium 
carbonate. 

Sodium Chloride—Sodium chloride is determined by 
titrating the solution after the total Na2O titration, by the 
Volhard method as described under “Caustic Soda.” The 
number of cubic centimeters of N/10 silver nitrate used, 
times 0.292 equals the percentage of sodium chloride. 

Sodium Sulfate—Ten grams of the sample is weighed 
out and transferred to a 300 cc. beaker, to which is added 
100 cc. of distilled water. Then hydrochloric acid is 
cautiously added to a slight excess. The solution is then 
boiled. To the boiling solution, 10 cc. of a 10 per cent 
barium chloride is added drop by drop with constant 
stirring. The solution with precipitate is then placed on 
a hot plate where the temperature is maintained at just 
below boiling for 30 minutes. The solution is allowed 
to cool. When the precipitate has settled, the supernatant 
liquor is decanted through a filter paper, the precipitate 
washed by decantation and finally transferred to the filter 
paper, washed free of chlorides, dried, ignited, and weighed. 
The weight of barium sulfate obtained, multiplied by 
6.085, equals the percentage of sodium sulfate. 
Insoluble—Ten grams of the sample is weighed out and 
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transferred to a 600 cc. beaker. 400 cc. of freshly boiled 
hot distilled water is added and the solution boiled ‘in 
10 minutes. It is then filtered, washed, ignited at 1000° 
F., in a tared porcelain crucible and, after cooling in a 
dessicator, is weighed. The weight obtained, multiplied 
by 10, equals the percentage of insoluable matter. 


Moisture—Unless special attention is called to the mois. 
ture by its being abnormally high, it is taken ordinarily by 
difference. If direct determination of moisture is indi- 
cated, the procedure is as follows: A 1-gram sample is 
weighed into a 10 cc. porcelain crucible, dried at 102 de- 
grees C. for 1 hour, cooled in a dessicator, and weighed, 
If no bicarbonate has been found, the percentage loss js 
taken as moisture. If bicarbonate has been found, the per- 
centage of bicarbonate times 0.369 is subtracted from the 
loss on drying, and the remainder is taken as moisture. 


Density—Density of Soda Ash is understood as the ap- 
parent density of the powder and is expressed as the 
weight in pounds per cubic foot. It is determined by com- 
paring the weight of a specific volume with the weight of 
an equal volume of water. 


For information as to the above-described methods of 
analysis for caustic soda and soda ash, acknowledgement is 
made to The Diamond Alkali Company of Pittsburgh, Pa. 


Notes on Drip Gasoline 


(Continued from page 80) 

These mist particles are so small that they will not separate out 
from the moving gas stream until they have been enlarged 
either by absorption of lighter fractions or subsequent conden- 
sation induced by the passage of the line through relatively cool 
earth. There is therefore more of the constituent matter of 
drip gasoline passing the meters in the summer than in win- 
ter. These conclusions are borne out by a comparison of the 
properties of the gasolines caught at the same points in sum- 
mer and in winter. 


Condensation of drip gasoline is, of course, exactly like 
any other condensation phenomenon jin that ti depends 
solely upon pressure and temperature in relation to the 
partial pressures of the substances condensed. For this 
reason it would be very desirable to obtain reliable quan- 
titative and qualitative analyses of both the gas in the 
lines and the drip gasoline collected under the various 
temperature and pressure conditions prevailing at the sev- 
eral drips and at different seasons of the year. This 
has not been done, owing to the high cost of such work, 
but it is to be hoped that someone will be inspired to 
undertake thin study who is eqipped to carry it through. 
The United States Bureau of Mines has done some very 
interesting work along the lines of ground temperatures 
at different depths which would make such a study of gen- 
erally applicable practical value. An abstract of this work 





TABLE 3 
Summer Winter 

Max. Max. 

Max. Daily Min. Daily 

Range Range 

Deg. Deg. Deg. Des. 

Gas Temp. in 3” Surface Line....139 77 —1 4 
Gas Temp. in 6” Line, Buried 1’.. 83 5 34 2 
Ground Temp. 1’ deep .......... 83 3 36 2 
Ground Temp. 2’ deep ......5.<. 79 2 40 2 
Ground Temp. 3’ deep .......... 77 2 45 2 
Ground Temp. 4’ deep .......... 75 2 53 2 





Note—Data in first two lines determined during a dif- 
ferent year from balance of table. Figures by cour!:sy ® 
U. S. Bureau of Mines. 
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A Johns-Manville Insulated Tank Top 
Pays for Itself in Six Months 


These Vaportight Tops control evaporation loss 
and save hundreds of barrels of oil 


a spa ikaag the oil industry has storage drift” losses and materially reduce loss due to 

problems, remarkable savings are being “breathing.” In a recent installation on standard 
effected by the use of Johns-Manville Vaportight 55,000 barrel wood deck tanks, these Johns-Manville 
Insulated Tank Tops. These tops eliminate “wind Tops showed proved savings running as high as 
$5,000 per year per tank. On 
this basis, the Top pays for itself 
in six to eight months and the in- 
vestment represents a clear saving 
thereafter. 


In the West Texas fields where 
crude has a high sulphur content 
the resulting corrosion of Steel 
Tank Tops makes the use of wood 
decks a necessity. Under these 
conditions, Johns-Manville Vapor- 
tight Tops are especially effective. 
In addition to reduction of evapo- 
ration loss, protection against the 
effects of lightning is equally im- 
portant. In over 1,000 installations 
of Johns-Manville Tops over wood 
decks where our special grounded 
conductor network has also been 
installed, there is not one instance 
of fires resulting from secondary 
lightning discharge. 






































General view of oil tanks equipped with Johns-Manville VAPOR- 
TIGHT Tank Top and Grounded Conductor Network. 


At right is shown partial view of one of the largest refinery storages 


in the country. The more than 100 tanks here are equipped with 
Johns-Manville VAPORTIGHT Tops. 


E thousands of dollars yearly saving that can 

be accomplished by using Johns-Manville Va- 
portight Tops should interest every oil producer. 
Mail the coupon today and let us send you complete 
information regarding the Johns- Manville system. 


JOHNS-MANVILLE CORPORATION 
NewYork, Chicago, Cleveland,San Francisco 


x ‘| ohns-Manville ; 2===== 
VAPORTIGHT TANK TOPS pene 


Mention Where You Saw the Advertisement 
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insofar as it seems pertinent to the other data of this prob- 
lem is given in Table 3. It will be noted that for all 
buried lines the daily range in temperature is very small; 
and that the deeper the line is buried, the smaller becomes 
the seasonal range. The average hourly temperature of 
gas in an uncovered line is considerably less than the 
arithmetical average of the maximum and minimum daily 
temperatures, but for all covered lines, such an average is 
very close to the average -hourly temperature. 
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With complete data on line temperatures, with the line 
pressures known, and with analyses of the gasses Passing 
through the lines, it should be possible to accurately fore- 
cast any drip problem that may present itself. While this 
does not in itself seem to warrant the expenditure of much 
time or money, complete knowledge along these lines, now 
so noteably lacking, cannot fail to be advantageous in soly- 
ing many perplexities of plant operation and gas testing 
methods. 


Screen Keeps Vapors from Fires 


URING sultry weather refineries and natural gaso- 

line plants are subject to aggravated fire hazard due 

to slowly drifting pockets of gasoline and oil vapors 
which often find their way into the furnaces of stills and 
boilers. Refineries equipped with closed type vapor re- 
covery systems are not wholly free from this hazard for 
small amounts of vapors from leaks will collect and drift 
slowly about the plant yard. These gas pockets, more fre- 
quent at the gasoline plant than at the refinery, forming 
on dull windless days because insufficient breeze is at hand 
to dissipate the gas into the atmosphere to the point of 
dilution where it can not ignite, have been the cause of a 
great number of disastrous fires with both types of plants. 


To reduce this hazard to the minimum the natural gas- 
oline and the refining industries are speedily adopting the 
use of fine screens which are placed over all openings lead- 
ing into furnaces about the plant yagds. The natural gas- 
oline industry, no doubt because of the greater hazard, was 
the first to develop and adopt the principle of the Davy’s 
miner's lamp in an effort to reduce, if not eliminate, the 
number of fires and explosions directly caused by ignition 
of gas in pockets accumulating from leaks or waste va- 
pors. The Standard Gasoline Company, which is the larg- 
est producer of natural gasoline on the West Coast, per- 
fected the system after a series of exhaustive and interest- 
ing experiments conducted in its California plants. The 
results of this work and a description of the manner of ap- 





Safety screens installed. 





plication of screens to a number of types of boilers was pre- 
sented in THE REFINER AND NATURAL GASOLINE MANUFACTURER, 
page 27, December, 1926, by B. F. Matson of the Standard 
Gasoline Company, who had charge of the experimental work 
along these lines. 
Since the presentation of the system of screening all 
openings in all furnaces a great many natural gasoline 
plants have been so protected and experience has proven 
the efficacy of the theory in practice. One of the first 
installations of fire prevention screens in the refining in- 
dustry is that of The Emery Manufacturing Company at 
Bradford, Pennsylvania. Many refineries are confronted 
with the identical problem that existed at the Emery 
plant, in that lack of space on the plant site, or type of de- 
sign of refinery, or other contributing factors, bring about 
a condition where distillation units of power house are 
too near light oil storage for complete safety. It is esti- 
mated that light oil storage should be at least 300 feet from 
the nearest fire, but explosions attributed to drifting waste 
vapors have occurred at even greater distances. On warm, 
sultry nights, vapors may drift in pockets, which are sel- 
dom totally separated from each other, to be finally sucked 
under the nearest still or boiler at relatively long distances 
from the source of origin. At the Emery plant it was 
thought that gasoline storage was a little too close to the 
installation of two tube stills for safety, and knowing that 
this hazard existed the superintendent and associates de- 
veloped safety screens which would virtually eliminate this 
possible source of trouble. Previous publi- 
cation of types of screens installed for this 
purpose has dealt only with the screening 
of boilers and some few fire stills as 
found operating in natural gasoline plants. 
The design of screens when applied to the 
tube or pipe still, is somewhat different. 
The first experiment consists of the use 
of flat screens flush with the brick walls 
‘ of the outside of the furnace, and it was 
found that difficulty developed in getting 
sufficient air into the furnace. This con- 
dition brought about the change of design 
as shown in the accompanying photograph. 
This type of screen increases the area of 
screening through which air may pass into 
the furnace a number of times, by present 
ing five screen exposures, or five sides 
of a cubical device, instead of one screen 
flush with the outside wall around the 
opening. In this manner no trouble de- 
velops due to insufficient air in the fur- 
naces. 


The screen used is of the 3 )-mesh 


brass screen type, closing all apet 
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STEEL FITTINGS 











Every Stockham Steel Fitting is hydro- 
statically tested before shipment. 
Stockham Steel is free from impuri- 
ties; never “doctored”’ in the ladle; no 
shrinkage; free from sand holes, blow 
holes, inclusions and cracks. Excep- 
tionally smooth inner and outer sur- 
faces; regular in outline; conformity 
fo patterns; ample fillets well rounded; 
accurate facings and fine appearance. 


for immediate 
shipment from 





And now Stockham Steel Fittings for oil field requirements are im- 
mediately available from Stockham’s new Tulsa warehouse. 


Complete stocks of every size and pattern of Flanged Steel Fittings 
according to the American Standard, for pressures of 150, 300, 400 
and 600 Ibs. in stock at Tulsa. 900 and 1350 Ibs. pressure fittings as 
well as full stocks of cast steel screwed fittings in special oil field 
patterns are quickly available from factory at Birmingham. In addi- 
tion, jobbers’ stocks at Beaumont and Houston, Texas, provide quick 
delivery. 

With this new and complete service from Tulsa, Stockham Fittings 
can be supplied for every fitting requirement in the mid-continent 
fields. No waiting—immediate shipment. 


California fields are served with dispatch from Stockham’s Los 
Angeles warehouse. Louisiana fields get immediate shipment from 
Birmingham. 


Descriptive Catalogs on request. 


STOCKHAM 


PIPE & FITTINGS COMPANY 


Warehouses: BOSTON NEW YORK CHICAGO TULSA, OKLA. (Steel Fittings only) 


BIRMINGHAM, ALABAMA 


Stockham Fittings for the gas, oil field and refinery use are sold by the following oil country supply houses 


Oklahoma and Texas 


lnternztional Supply Company 


- L. Wilson Hardware Company 


Midwest Piping & Supply Company 


Mention Where You Saw the Advertisement 


California 


The Republic Supply Company 
Petroleum Equipment Company 


WAREHOUSE 


LOS ANGELES 
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Another item in the design of 


few bolts as possible. 


tion easily. This cubical design, 


tures such as air ports in settings, air ports in burners, if 
present, peep holes and explosion doors. 
these 
sereens is that of making them easy to remove either by 
a close fitting sliding groove arrangement or by using as 
Workmen will take better care of 
the screens when they may be removed or placed in posi- 
presenting 
through which air may be passed into the furnace is prob- 
ably the best type of installation to be used in connection 
with large tube or pipe stills, and large power house units. 
The principle involved is one of heat exchange whereby 
the screen acts to dissipate the heat, and is an application 
of the Davy’s lamp invented in 1815 to prevent explosion 


in mines. 








AUGUST. 1928 








Davy’s lamp was essentially an oil lamp sur- 


rounded by a cylinder of fine wire gauze instead of the 


fire preventive usual chimney. 


five areas 


operation practice. 


When taken into a mine where there are 
explosive gases such as methane,—which also is the gas 
in a large measure responsible for the fires on natural gaso- 
line plant and refinery yards, the gas enters the lamp and 
burns inside but the flame within does not ignite the gases 
outside of the screen for the reason that the screen keeps 
them cooled below their kindling temperature. 

The Bureau of Mines experiments have shown that when 
the velocity of the gas through the screen is over 300 feet 
per minute, the screen is not a preventive of fire. 
velocity, however, would very rarely be reached in plant 


This 


Method for Correcting Alcohol-T ype 
ot Water-Soluble Oil 


Many water-soluble oils now made 
consist of the soda soap of either oleic 
or rosin acids, free oleic or rosin acids 
(uncombined oleic acid, if a sodium 
resinate soap is made; uncombined 
rosin acids, if sodium oleate is the 
soap), mineral oil, and alcohol and wa- 
ter, the latter two ingredients usually 
in equal proportions. 


The permanence of the emulsion 
formed when soluble oil is thus made 
is dependent largely upon the percent- 
age of alcohol and water contained 
therein. While such soluble oils when 
properly made give quite satisfactory 
results in use, refiners and compound- 
ers making such products on many oc- 
casions find it necessary to correct the 
oil after it has been made because of 
its poor emulsification qualities. This 
condition is due to the evaporation of 
alcohol from this type of soluble oil, 
which alcohol may have’ evaporated 
in the manufacturer’s plant before 
shipment or in the shop of the pur- 
chaser. In most cases it is found that 
the evaporation has taken place in the 
customer's shop, due to the oil’s hav- 
ing been exposed to excessive heat in 
storage instead of having been stored 
in a cool place. Consequently, manu- 
facturers of alcohol-type of water-sol- 
that their cus- 
until used in 


should insist 


such 


uble oils 
tomers store oils 
cool places. 

The method to be described herein is 
svitable for correcting a water-soluble 
oil, where its poor emulsification qual- 
ities are due to the evaporation of a 
portion of the alcohol solvent. The 
procedure is not applicable for correct- 
ing mistakes other than that due to 
loss of solvent. 


In making the preliminary tests nec- 
essary apparatus includes a _ 150-cc. 
measuring graduate and a_  1000-cc. 
Florence flask, which is a flask, round 
at the bottom and with a long, narrow 








neck. The use of distilled water also 
is to be preferred. 


One hundred and fifty cubic centime- 
ters of the soluble oil in question is 
mixed thoroughly with 870 cc. of dis- 
tilled water and the whole poured into 
a 1000-cc. Florence flask. This gives a 
20-cc. rise above the graduation mark 
on the flask, thus filling same almost 
completely. If after standing over 
night there takes place a separation 
of any appreciable amount of oil from 
the emulsion then you can be abso- 
lutely certain that the oil needs to be 
corrected before use; in which case 
more alcohol or water should be added 
tc a sample of the original soluble oil 
until the proper amount of solvent is 
shown by subsequent emulsification 
tests to be present. 


Past experience with alcohol-contain- 
ing types of water-soluble oils has 
shown that if a soluble oil when mixed 
with water turns white the moment the 
oil touches the water it is in fairly 
good condition. Furthermore, those 
soluble oils which pass down through 
the water as oils and then afterwards 
turn white almost always fail to form 


permanent emulsions, but show the 
separation of oil after standing. Ex- 
perience also has shown that in mak- 


ing such an emulsification test most of 
the separation of the oil takes place 
during the first three hours that the 
emulsion stands in the Florence flask. 
Hence an indication is obtained at the 
end of that time as to the quality of 
the oil. 


In correcting such soluble oils of 
poor emulsification properties by the 
addition of either more alcohol or wa- 
ter or both, a common procedure is to 
make trial experimental blends by add- 
ing either alcohol or water or mix 
tures of the two to the soluble oil in 
one-tenth (0.1) per cent. proportions 


until the proper equilibrium is obtain- 





ed as demonstrated by the stability of 
the emulsion formed when the above- 
described test is made. The use of 
several — or even a half dozen or 
more — Florence flasks will facilitate 
the rapidity with which the proper per- 
centage proportion is learned; since 
tllereby numerous experimental mixes 
can be started at the same time. 


From the results of the correction 
it is necessary to make an order to 
obtain the most stable emulsion, it is 
an easy matter to calculate the amount 
of alcohol or water to be added to the 
larger quantity of soluble oil. Prefer- 
ably, this’ should be done by some 
suitable mechanical means, since if it 
is accomplished by air-blowing even 
more alcohol will be lost, and a fur- 
ther allowance for this loss would have 
to be made. 


The description given herein is not 
an untried method, for it is a practice 
followed essentially as given by one 
of the largest manufacturers in this 
country of an alcohol-type of water- 
soluble oil in correcting “off” batches 
before shipment from the plant, as well 
as any barrels of soluble oil upon which 
complaint has been made as to its 
emulsification qualities. 


For the benefit of the reader who 
desires information as to a quick, sift 
ple means of making an emulsification 
test on any type of soluble oil, below 
is described the method employed by 
all departments of the U. S. Goverm 
ment that purchase and use soluble 
oils, same being given in Bureau of 


Mines Technical Paper 323 B: 


“In a 4-ounce oil-sample bottle o 
similar yvesseh place 95 cc. of distilled 
water and add thereto 5 cc. of the sol- 
uble oil to be tested. Agitate vigor 
cusly for one minute at room temper 
ture (70 to 90 degrees F.). To be a 
proved for government usage, 10 S€P” 
aration whatsoever of the oil should 
occur after standing for one hour. 
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FLUTE, 2USION 


Welded 


P.I. W. Fluid-Fusion weld- 
ed stills should not be con- 
fused in any way with the 
ordinary welded products 
because Fluid-Fusion weld- 
ing differs from ordinary 
welding in the following 
ways: 
It is automatic and elim- 
inates the variable human 
element. 
It is a combination of 
chemical, mechanical and 
electrical action. 
It excludes such impuri- 
ties as oxides and nitrides 
and bonds the parts to- 
gether so perfectly and 
intimately that a joint can 
hardly be said to exist. 
It eliminates the so-called 
“zone of weakness.” 
It always withstands far 
greater tension and torsion 
stress throughout the 
weld area than the 
plate itself 
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To Resist Terrific Heat 
and Pressure 


That is the purpose of Fluid-Fusion welded 
pressure vessels—to meet the demand which has 
always existed in the Oil Industry for cracking 
stills and equipment capable of resisting terrific 
degrees of heat and pressure. 

With Fluid-Fusion welded vessels high pressure 
cracking is carried to limits unknown before and 
the Industry is finally rid of the shackles of in- 
adequate equipment. 

The automatic-machine welding process devel- 
oped and used exclusively by P. I. W. in the man- 
ufacture of Fluid-Fusion pressure vessels complete- 
ly removes the wall thickness restrictions set by 
ordinary manufacturing methods and vessels with 
6” thick walls are offered in dimensions up to 
transportation limits. 

Write to the nearest sales office for particulars 
on Fluid-Fusion welded cracking equipment. 


BRANCH PLANT: BEAUMONT, TEXAS 
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Refinery and Gasoline Plant Activities 


New Plants - Construction Notes - Personnel Changes 











GULF NEW YORK PLANT 


New York. — Gulf Refining Company 
is having preliminary plans prepared for 
a new refinery, storage, and distribution 
plant at Mariners Harbor, Staten Island, 
New York. Facilities will be provided 
for handling crude oil from seagoing 
tankers, and the properties will include 
power house, machine shop, and pump- 
ing facilities. It is estimated that the to- 
tal cost will be $20,000,000. 





CUSHING PLANT LEASED 


Cushing, Okla.—Sinclair Refining Com- 
pany’s refinery here, which has 4000 bar- 
rels daily skimming capacity, has been 
leased by the Globe Oil & Refining Com- 
pany of Delaware, and it will be put in 
operation about August 1 after being shut 
down for three years. The new company 
which will operate the plant was recently 
organized with I. A. O’Shaughnessey of 
St. Paul as president. Mr. O’Shaughnes- 
sey is also president of the Globe Oil & 
Refining Company of Oklahoma, and re- 
cently organized the Northwestern Refin- 
ing Company, which has leased the 2500- 
barrel capacity skimming plant of the 
Tonkawa Petroleum Corporation at Ton- 
kawa, Oklahoma. 


ITALO BUYS REFINERY 


Los Angeles. — Through exchange of 
stock, the Italo Petroleum Corporation has 
acquired the refinery and marketing fa- 
cilities of the Eureka Refining Company 
of Los Angeles. The refinery, located in 
Los Angeles, has skimming capacity of 
5000 barrels daily, and the marketing 
properties include 40 retail stations in and 
around Los Angeles; and 200 independent 
dealers handle the products. As a result 
of the merger, the refinery will be en- 
larged and distribution will be extended 
to the other. West Coast states. E. L. 
Pauley, president of the Eureka Company, 
will become a director of the Italo Cor- 
poration. 





REFINERY RESUMES 


Thermopolis, Wyo.—Operations at the 
old plant of the Alliance Oil & Refining 
Company have been resumed by the Mere 
Oil Company, controlled by E. H. Wal- 
den, Chicago publisher. The plant had 
been closed for the last five years due to 
litigation. Mr. Walden states that his 
company will operate with a new process 
especially designed and adapted to the 
extraction of gasoline and kerosene from 
Wyoming black oils. 











The Nicholson 
Gasoline 
Special 
Trap 


charge—etc. 


gasoline producers. 








Herbert Wolcott, 207 







has been designed especially for handling gasoline—of any density—at any 
Pressure. A few of the distinguishing features that make this tr-p supreme 
for gasoline service are—Exceptionally large capacity—A very light float of 
heat treated steel—Protected valves—Large gasoline seal—Intermittent dis- 
Write for bulletin 328 which tells about the above features, and 
other reasons why Nicholson Gasoline Traps are chosen by the world’s largest 


W. H. NICHOLSON and CO. 
132 Oregon St., Wilkes-Barre, Pa., U. S. A. 
Representatives: 
Vinson-Canter Co., 422 Wright Building, Tulsa, Oklahoma 
W. H. Nicholson & Company, 1507 Dormont Ave., Dormont, Pittsburgh, Pa. 
. Hay & Company, 2732 Cherry St. 


Vinson-Canter C 422 Wright Bid 
ae on 07 mn Francisco St., Ei 


INLET OR VENT 


Kansas City Mo. 
Tulsa, Okla. 
Paso, Texas. 























INSTALLATION COMPLETED 


Lawrenceville, Illinois—The new lubri- 
cating plant which the Indian Refining 
Company is installing in its refinery js 
nearing completion, and will give the com- 
pany a larger volume of lubricants. The 
new plant makes use of the vacuum 
method of refining lubricating oils. 





NEW MEXICO REFINERY 


Roswell, N. M.—The 500-barrel skim- 


ming plant of the Gilliland Oil Company 
here has been purchased by Johnson & 
Lodewick of Roswell and John Cham- 
pion of Tulsa, and the plant will be in 
charge of Mr. Champion. Crude will be 
taken from the Artesia, New Mexico, 
field, from the Illinois Pipe Line Com- 
pany. 





REBUILD PLANT 


Tulsa.—The Rio Grande Oil Company’s 
gasoline plant at Santa Fe Springs is be- 
ing enlarged and rebuilt by the Jackson 
Engineering & Equipment Company. The 
renovation will give the plant a capacity 
of 30,000 gallons daily. The plant will be 
in operation about August 1. 





TWO SEMINOLE PLANTS 


Tulsa.—Sinclair Oil & Gas Company 
will construct two new gasoline plants in 
the Seminole area; one in the Little River 
pool to contain from six to 12 compression 
units of 350 horsepower each and to be 
located on the Williams lease, Section 
15-7-6; and one in the St. Louis pool 
on the Blanders lease, Section 24-7-4, 
to consist of six units of 350 to 400 
horsepower. 





LUBE REFINERY 


Shreveport, La.—Bayou State Refining 
Corporation is building a 600-barrel lubri- 
cating oil refinery at Hosston, Louisi- 
ana. It will operate on crude of pure 
asphalt base. Officers of the company 
include G. C. Longman of Chicago, 
president; S. M. Cook of Shreveport, 
vice president; and Frank Cook 0! 
Shreveport, secretary and treasurer. 





Pittsburgh—George A. Burrell of the 
Burrell-Mase Engineering Company 0 
this place is spending part of the sum 
mer at the Riverside plant of the Unt 
versal Oil Products Company, working 
on cracking problems. 





Tulsa—Independent Oil & Gas Comr 
pany has awarfded contract to the Graver 
Corporation for construction of a | 
barrel pipe still at its Okmulgee refinery: 





New York.—Prudential Oil Corporation, 
which operates a refinery at Paltimor® 
has changed its name to the Prudential 
Refining Corporation. 
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Also made in four-way and three-way types. 





For hot oil and vapor pressures up to 
350 pounds and temperatures up to 750 
degrees Fahrenheit. 


Made with semi-steel or monel plugs. 


/e- 


IOW 


the name of the valves 






A 
w 


ies 


which most successfully handle 


HOT OIL 


Eight years without replacements and repair is not an 
uncommon length of service for Homestead Quarter- 
Turn Valves installed on hot oil and tar lines. Many 
companies have experimented with various types, grades 
and makes of valves—only to eventually discover that 
Homestead valves do the work for the longest time’ with 


the most efficient operation. 


Made in semi-steel and cast-steel, Homesteads are rec- 
ommended for pressures up to 400 pounds and tempera- 


ture to 750 degrees. 





At least half of all refineries have 
Homestead valves in one or more 
services—and usually the installa- 
tions were made only after these 
valves had been proved to be 





All semi-steel straight-way superior to the valves that they 
flanged valve replaced. The chief applications 
Suitable for handling hot tar or oils at of Homesteads in this industry 
pressures below 250 pounds and tempera- 
tures not more than 450 degrees Fahrenheit. are: 


High Pressure Valves; 
High Temperature Valves; 
Acid Resistant Valves; 
Boiler Blow-Off Valves; 
Still Valves; 

Tar Line Valves; 

Gas Drip Valves; 
Wax Press Valves; 


Receiving Station 
Pump House 
Manifold Valves; 
: Gasoline and Kerosene 
Cast-steel straight-way Line Valves; 


flanged valve Vacuum Service 














Homestead Hovalco Combination 
Blow-Off Valve 


Reduce your Boiler Blow-Off expense by 
using this combination on your boilers. The 
slow opening angle valve with its renewable 
seat and disc regulates the blow-off while 
the Homestead Ghaten: Teen is always in 
reserve. 


Made for pressures up to 400 pounds 


Iron Body brass 
plug straight-way 
valve. 


Recommended for 
handling gasoline and 
lighter distillates on 
loading rack service. 
Also recommended for 
gas-lift installations. 








Homestead Valve Manufacturing Co.. Homestead, Pa. 
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TEXAS-CALIFORNIA CHANGES 


Los Angeles. — Following purchase 
of the California Gasoline Company 
by The Texas Corporation, three offi- 
cials of the former company have re- 
signed. J. E. Hare, vice-president and 
general manager, and E. G. Starr, vice- 
president and assistant general man- 
ager, have opened offices here in the 
Subway Terminal Building following 
resignation, and will devote their time 
to private interests; and H. W. Par- 
melee, formerly general superintendent 
of the natural gasoline plants of the 
California company, is now connected 
with the Lovell Gasoline Company of 
Los Angeles. Daily production of the 
13 plants which The Texas Corpora- 


tion bought from the California com- 
pany is around 165,000 gallons. The 
output of the company has been around 
60,000 gallons daily at the time it was 
taken over in 1926 by the California 
Petroleum Company. Messrs. Hare 
and Starr were among the original or- 
ganizers of the California Gasoline 
Company six years ago. 





Pittsburgh. — The Burrell-Mase Engi- 
neering Company is building a 2000-gallon 
oil absorption plant near Waynesburg, 
Pennsylvania, for the George H. Weinrott 
interests of Philadelphia, and a 1000-gal- 
lon per day solvent recovery (gasoline) 
plant for the Rayestos Company of 
Bridgeport, Connecticut. 


























One of our Special Atmospheric Cooling Towers installed at an Oklahoma 
refinery. This is the largest single Atmospheric Cooling Tower in the world, 
as far as we know. 


Buy a Cooling Tower 
On Which You Can Depend 


HE lowest priced cooling tower you can buy is apt to prove the 
most expensive in the long run. Buy a cooling tower on which 
you can depend and you have successfully solved your water cooling 


problems. 


In many cases a correctly designed cooling tower or spray pond 
will return its entire cost during the first year or so. With responsible 
firms we are ready and willing to enter into an agreement whereby 
the cost of the tower is spread over a year or more so that the pay- 
ments can be made out of the savings effected. Our nearest repre- 
sentative will be very glad to explain this plan to you in detail. 


THE COOLING TOWER COMPANY, Inc. 


15 JOHN STREET NEW YORK 


Local Representatives: 
Houston, Texas Los Angeles, Calif. 


The J. A. Rossiter Co., Tulsa, Okla., N. O. Fleming Co., 
410 Union Nat’! Bank N. M. Muir, 5815 itewied Ave., 
Building Kennedy Bldg. Huntington Park 











Representatives in Other Principal Cities 
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COMBINE DEPARTMENTS 

Tulsa.—Because of the interk cking 
of the two departments through the 
use of gas lift in the production of 
crude oil, the natural gasoline and the 
production departments of the Gypsy 
Oil Company have been combined, 
with C. P. Dimit as general superin- 
tendent. S. G. Sanderson, formerly in 
charge of the gasoline department, has 
been made first assistant general super- 
intendent of the combined depart- 
ments; H. C. Davis is second assistant: 
R. L. Wright is production engineer; 
Hollis P. Porter, consulting engineer: 
and Howard Auerswald, superintend- 
ent of gasoline plants. 





Tulsa—Skelly Oil Company has in- 
stalled a high-pressure fractionating 
column and other equipment at its Ly- 
man, Oklahoma, gasoline plant, for 
manufacturing Skelgas and other nat- 
ural gasoline derivatives. The com- 
pany has a similarly equipped plant 
near Borger in the Texas Panhandle. 





Los Angeles.—St. Helens Petroleum 
Company plans to erect a cracking 
unit at its refinery at Whittier. The 
plant at present has a daily capacity of 
3000 barrels. 





El Aguila Petroleum Company of 
Mexico, a subsidiary of the Royal 
Dutch Shell, and a major distributor of 
refinery products in Mexico, plans to 
double the size of its refinery at Mina- 
titlan, and to increase the pipe line ca- 
pacity of lines leading to the plant. A 
total expenditure of 6,000,000 pesos is 
contemplated. 





NATURALINE COMPANY 

Tulsa.——The Naturaline Company of 
America, organized through pooling of 
development work by Chestnut & 
Smith Corporation and affiliated com- 
panies, Brooks-Hanlon, Inc., Hanlon 
Gasoline Company, and Smith-Hanlon, 
Inc., plans to carry on the manufac- 
ture and sale of Naturaline, an airplane 
fuel, in large quantities, and to devel- 
op and place on the market other de- 
rivatives of-natural gasoline. For the 
purpose of developing such new prod- 
ucts, the concern has opened two fe 
search laboratories, one at Westweg® 
Louisiana, and one at Ranger, Texas. 
Naturaline, which is claimed to be 4 
superior aviation fuel, has been mant- 
factured in one of the Oklahoma plants 
for more than a year, and its market 
has been rapidly increasing. 





LARGE TUBE STILL 
Los Angeles.—Associated Oil Com 
pany’s new refinery being erected a 
Watson will make use of an unusually 
large tube still, only the one to be use 
in the plant, which will have 4 crude 
charging capacity of 15,000 barrels. 
The plant is scheduled to be com 
pleted by September 15, and work 15 
now in progress. ‘The output » ill con- 
sist of gasoline, Diesel oil «nd f* 
idium. f 
E. B. Badger & Sons Company will 
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A 
CAREFUL 


INVESTIGATION 
OF THE 


gso* LIENTZ RECIRCULATING SYSTEM 
WILL THOROUGHLY CONVINCE 
YOU OF ITS OUTSTANDING VALUE! 





A HIGH TEMPERATURE FAN 


OF ADVANCED DESIGN 
—EFFECTING IMPROVED 


RECIRCULATION 
OPERATION 



































THE LIENTZ GAS BURNER 










Applicable to all gas burning re- All bearings outside fan housing.Full water cooled 
quirements. Installed without ea : : 
ities tn Gaiuedon enasine, Weta shaft. Eliminates over-hanging wheel. Sturdily 
for new catalogue showing Lientz constructed of high temperature, noncorrosive 
Gas and Oil Burners; American Fi : > 
Oil and Gas Furnaces and Lientz metal. All moving parts readily accessible. New 
ue. il sets. e o,¢ 

ea peaks in capacities and temperatures of gases 

| handled. Minimum power cost. 
ae WITH THE 

on ENGINEERING FIRST, “sestixn” RECIRCULATION” 

ComBusTO™ 
SERVICE on EQUIERE 









B. P. Lientz & Company 
ENGINEERS & MANUFACTURERS 


KANSAS CITY, MO. 
Los Angeles New York 





Manufacturers of the Lientz Recirculating System, 
al Lientz Oil Burner, Lientz Gas Burner, American 
Oil and Gas Furnace and Lientz Fuel Oil Pump Sets. 











_RECIRCULATING SYSTEM _ 
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save money for you. 








| his man has 


saved a million 
for Steam plants: 


This is a silhouette of one of our engineers. 
expert on trapping steam lines. 
for manufacturers. 


He is an 
His job is to save money 
Recently he junked the old-fashioned 
traps in a plant and installed 257 SARCOS. The Sarcos 
paid for themselves in 7 days and are saving an average 
of $7,500 per month in coal bills. 
in hundreds of other plants. 

If you are interested in saving fuel through the modern 
trapping of your lines, this man or one of our other en- 
gineers, will be glad to examine the trapping conditions in 


your plant and advise you if SARCO Steam Traps would 
No charge or obligation for this service. 


He has made savings 


Sarco Steam Trap No. 9 costs only 1/3 


on 30 days’ free trial. 


Self-adjusting from 0 to 100 lbs. 
Write for Booklet S-284 


SARCO CO., Inc. 


183 MADISON AVE. 

Boston Chicago Detroit 

Cleveland Philadelphia Pittsburgh 
Peacock Bros., Ltd., Montreal 


price of heavy traps of equal capacity. Sold 


Screws into end of line. No platform, pits 
or supports needed. Only one moving part. 


NEW YORK CITY 


Buffalo 
St. Louis 


STEAM 
TRAP 

































41 PARK ROW 











COLOR 


YOUR HIGH COMPRESSION 


GASOLINE 


A DISTINCTIVE COLOR 


Write us for samples of colors you wish to try 


INTERSTATE COLOR CO., Inc. 


NEW YORK 








install the distillation equipment, jp. 
cluding still, bubble tower and all 
other fractionating equipment. Plans 
call for a continuous treating system, 


Associated Oil Company has a large 
tank farm at Watson, and consequent- 
ly very little additional steel storage 
will have to be built. The company 
also has a 12,000 barrel topping plant 
there, and will keep it ready for op- 
eration when needed. 

L. F. Bayer of San Francisco, vice- 
president in charge of manufacturing, 
has general supervision of the erection 
of the new plant, and H. B. Haney, 
assistant chief engineer, Los Angeles, 
will be in charge of the actual work. 





BRAUN PLANT IN AUSTRALIA 


Brisbane, Australia—Following the 
completion of several oil wells near 
here, making small amounts of high 
gravity oil and large volumes of gas 
which is fairly rich in gasoline content, 
an absorption plant will be installed. 
The plant selected is a modified Type 
“D” portable, by C. F. Braun & Com- 
pany of Alhambra, California. 





BERGIUS PROCESS 


Although there is no expectation of 
producing the fuel on a commercial 
scale in the near future, the Standard 
Oil Company of New Jersey has ac- 
quired the American rights to the Ber- 
gius process for the extraction of ben- 
zol from coal, and will carry on exten- 
sive experimental work in a laboratory 
at Baton Rouge, Louisiana. Standard 
will work jointly in the experimenta- 
tion with the I. G. Farben Industries 
of Germany. It is not as economical 
now to produce fuel by this process as 
to produce gasoline from crude oil, but 
the process is being worked out in 
preparation for its ultimate use. 





GASOLINE PLANT 


Fort Worth, Texas.—Phillips Petro- 
leum Company has obtained five and 
10 year contracts for natural gas pro- 
duction in the Church & Fields and 
Gulf-McElroy areas, and will erect 4 
50,000,000 cubic foot daily capacity nat- 
ural gasoline plant immediately. at 4 
cost of approximately $1,000,000. Phil- 
lips is paying 25 per cent royalty for 
this gas, and has contracted with some 
lease owners to begin taking gas Jan- 
uary 1, 1929. 

The nearest railroad facilities to the 
above field is about 30 miles to the 
south at McCamey, and a line will be 
constructed to make shipments of gas 
oline in tank cars to distant markets. 
A carbon black plant will likely be 
erected to burn the residue gas. +H 
natural gas in the above field carries 
in excess of 10 per cent hydrogen suk 
phide. 





Laredo, Texas. — Cautemoc Refining 
Company plans construction of a 1 
barrel capacity gasoline and lubricating 
oil refinery at Nuevo Laredo, Mexico, 
across the river from here. 


AUGUST, 1923 

















1928 





AUGUST, 1928 A Gulf Publishing Company Publication 109 

























in- 
all 
‘lans 
tem, 
arge 
ent- 
=| Control ] cues 
pa LS Temperature 
— — Control 
Op- 
=| —a Vital F 
71Ce- 
i a Vital Kactor 
tion 
ney, 
eles, e © 
. in aSOline 
IA | TER. 
the , e ld ‘ é = 
near eC ey : 
ligh 1 : se as 
gas 
ent, a 
led. | | {UG 
‘ype s 5 Sybil & 
om- 8 
ron ‘ , 
1 of 
cial 
lard 
ac- 
3er- 
en- 
fen- . . . 
ory ILLIONS spent to establish the exact conditions 
ard under which each still and tower should operate 
= but losses in yield of gasoline are as much as 
rae 5 per cent, just because proper equipment for tem- 
as perature control is lacking. 
but ‘ : 
te Temperature control—if you intend to go after that 
additional 5 per cent—must be precise and dependable 
and this calls for the L & N Potentiometer Py- 
trometer. A pyrometer that is different—a pyrometer that 
'TO- is more accurate—a pyrometer that is more dependable. 
and Centralized Control Panelboard. All temperatures of 
r0- Whatever the type of still, it will be a more efficient eee ee ee 
- still if regulated and controlled by L & N Potentiometer 
re Pyrometers. They check waste, steady operations and 
ta smooth out the whole course of production. You should have 
hile all the facts in 
Bulletin 870-R. 
for Write for a copy 
me today. 
an- 
a LEEDS & NORTHRUP COMPANY 
the ELECTRICAL MEASURING INSTRUMENTS 
be PHILADELPHIA, PA. 
as- (Ther. Branch Offices: Cleveland Chicago Houston Los Angeles San Francisco 
ats. 
be ee 2 99 
ie Different from all others 
ul- | 






~ Potentiometer 


_most accurate> > PYROMETER « - inindustry 


Mention Where You Saw the Advertisement 









110 THE REFINER AND NATURAL GASOLINE MANUFACTURER 











Refractory 
Efficiency 
Gained at 
Lower Cost 


—-—that sums up the experience 
of Southwestern Refineries who use 


Texas Fire Brick 
































Elgin Butler Brick Co., 
Austin, Texas 


Texas Clay Products Co., 


Athens Brick & Tile Co., 
Malakoff, Texas 


Athens, Texas 


Write Any Office for 
Facts and Figures 


Texas Fire Brick 
Manufacturers Association 


Promoting Texas Fire Brick Economies 














Acme Brick Company, 
Ft. Worth, Texas 

















SPECIFY 
Kerlow 





: GRATING PRODUCTS 
Gratings JERSEY CITY, N. J. Cc 
and 
Safety Steps 
For: 
WALKWAYS AREAWAYS SUBWAYS 
Boiler Room Floors Fire Escapes Sidewalks 
Turbine Room Floors Platforms Trench Covers 


Write for Catalogue F66E 


KERLOW STEEL FLOORING COMPANY 


220-224 CULVER AVE., JERSEY CITY, N. J. 
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COSDEN BUILDING REFINERY 


Fort Worth, Texas.—Cosden & Com. 
pany has placed contracts for the im. 
mediate erection of a complete refinery 
near Big Springs, Texas, to operate 
on crude produced and purchased in 
the Roberts-Chalk field. A _ 15-mile 
pipe line, with a gathering system con- 
necting Cosden & Company leases jn 
the field will be built prior to comple- 
tion of the plant, which is scheduled to 
be in operation about January 1, 1929 
with a maximum capacity of 10,000 
barrels daily. 

Four Jenkins cracking units, type 
“5-A,” with a daily capacity of 200 
barrels each have been ordered from 
the Graver Corporation, and two 5000- 
barrel daily capacity each pipe stills 
have been purchased from the Foster- 
Wheeler Corporation. The Jenkins 
cracking stills are. particularly adapted 
to the handling of the Roberts-Chalk 
field crude, which averages 29 gravity 
from the two prolific pay horizons at 
2500 and 2900-foot levels, with a sul- 
phur content of about two per cent. 

Cosden & Company was organized 
last February. 

The refinery site acquired by Cos- 
den & Company is located on both 
sides of the Texas & Pacific Railroad, 
several miles east of Big Springs, and 
the plant is to be set up in two sepa- 
rate units, placing two cracking stuils 
and one pipe still in each unit. W. D. 
Richardson of Tulsa, who has _ been 
an active refiner in the Mid-Continent 
district for a number of years, will be 
associated with Cosden & Company in 
the building and operation of one of 
these units. 

Headquarters of Cosden & Company 
are located in the Fort Worth Nation- 
al. Bank building, Fort Worth. 





The Big Springs Refining Company 
was recently organized by R. S. Peter- 
son, Chas. R. Groff and Leon Mar- 
gules, and is preparing to dismantle a 
small skimming plant now located at 
Greenville and rebuild near Big 
Springs. Arrangements have been made 
for a crude supply from leases held by 
Merrick-Bristow et al, Ardmore, Okla 
homa, operators, in the Roberts-Chalk 
area, and the Big Springs Pipe Line 
Company will gather and deliver the 
oil to the plant. The latter concemm 
has purchased 15 miles of 4Y,-inich 
welded pipe to start construction work 
immediately. The officers of the Big 
Springs Pipe Line Company include the 
following: Joseph Edwards, president; 
Charles R. Groff, vice-president; L. * 
Barker, secretary-treasurer, and C. E. 
Barker, superintendent. 





Amarillo, Texas. — Phillips Petroleum 
Company plans construction of a 4 
gallon daily capacity gasoline refinery * 
Rock Creek, Hutchinson County 





Fort Worth, Texas.—Burford Oil Com 
pany, Pecos, Texas, has awarded contrat 
for construction of a 5000-barrei capaci! 
refinery to the Graver Carporation. 
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STRUCTURAL STEEL CO 
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Our results in increasing yields of 
Cos- | the more valuable products as well as "i 
both : reducing operating costs are evidenced q v, 
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Be ‘ee eighty per cent of our business is from 28. 
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Our installations covers the industry 
and we will be pleased to have you 
inspect any of them and see for your- 
self the results obtained and how they 
stand up under hard service. 


r 
*. 
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Our engineers are at your service 
and we will consider it a privilege to 
be permitted to send an engineer to 
your plant at our own expense to de- 
termine if your recoveries can be in- 
creased or your operating costs re- 
duced, and what equipment would be 
necessary for this most desirable re- 
sult. 


THE: WINKLER-KOCH 
ENGINEERING CO. 


Consulting and Construction Engineers 
429 First National Bank Bldg., 
WICHITA, KANSAS 
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WICHITA FALLS PLANT 
RESUMES 


Wichita Falls, Texas——The J. J. and 
M. Taxman Refining Company, which 
acquired the Miller Petroleum Com- 
pany’s refineries at Wichita Falls and 
at Humboldt, Kansas, last year, re- 
placed the former plant on the active 
list August 1. The Wichita Falls plant 
is rated at 2500 barrels daily capacity, 
and has two Cross cracking units of 
1700 barrels capacity. An adequate 
supply of North Texas crude has been 
contracted for through the marketing 
plan of The Texas Company. H. G. 
Smartt, formerly superintendent of re- 
fineries for Miller Petroleum Com- 
pany, has been placed in charge of the 


Wichita Falls plant, and J. J: Taxman 
will be in charge of sales, with head- 
quarters at Kansas City and a branch 
office at the plant. 





Amarillo, Texas——The Coltexo Corpo- 
ration is enlarging its gasoline plant at Le- 
Fors, Texas, increasing its capacity 15,- 
000 gallons, making the total capacity 35,- 
000 gallons a day. 





Tulsa.—Succeeding C. W. Anderson, A. 
H. Blackall has been placed in charge 
of the Tulsa offices of the Marland Re- 
fining Company, having been transferred 
from the Chicago territory. Mr. Ander- 
son resigned July 15 to accept a position 
with the Naturaline Company of America. 
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Our Bulletin No. 144-A, with full information on this acid-proof, 
stick-proof valve, sent on request 


THE DURIRON COMPANY 
DAYTON -OHIO 
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REFINERY AT CODY, WYo. 


Casper, Wyo.—Construction is to be 
started within the next 30 days by The 
Texas Company on a new oil refinery 
at Cody, Wyoming, according to an- 
nouncements made officially here this 
week. The plant will have a capacity 
of 3000 barrels per day, and will be 
built on a tract of land secured under 
lease from the government. The re- 
finery will consist of a battery of 
Holmes-Manley vertical stills, with 
such incidental equipment as a boiler 
house, tanks, treating equipment. Or- 
ders for all material have been placed 
and construction will be started this 
month. The new plant will employ 
about 50 men. Crude for refining pur- 
poses will be obtained from Oregon 
Basin and other fields now being de- 
veloped in north and west Wyoming. 





MODERNIZE TOLEDO PLANT 


Toledo.—The Craig Oil Company, 
one of Toledo’s oldest refining com- 
panies, has announced plans to mod- 
ernize and double the capacity of its 
plant here at a cost of $1,000,000. Con- 
tract for the first pipe still unit has 
been awarded to the Foster-Wheeler 
Corporation of New York. The ex- 
pansion program will include modern- 
ization of present stills, new storage 
tanks and some dock improvements. 
Through the improvements, the capac- 
ity of the plant will be increased from 
50,000 barrels monthly to 125,000 bar- 
rels. 





Tulsa. — Skelly Oil Company will dou- 
ble the capacity of its gasoline plant in 
the Earlsboro pool in the Seminole field. 





Cushing, Okla. — The Cushing Refining 
& Gasoline Company of this place has had 
plans prepared for a $50,000 natural gas- 
oline absorption plant at Konowa, Okla- 
homa, and a $60,000 plant of the same 
kind at Hazel, Oklahoma. 





Bartlesville, Okla—Cities Service Gas 
Company will build two new compressor 
stations and enlarge two others along the 
route of its 20-inch natural gas pipe line 
from Tampa, Texas, to Ottawa, Kansas. 
One 5000 horsepower station is to be 
erected near Higgins, Texas, and another 
of the same capacity near Corwin, Kat- 
sas. The present stations at Mooreland 
Oklahoma, and Tampa, Texas, will be & 
larged by the addition of 1000 horsepowe 
each. When all this work is done, the 
stations will have a total of 27,000 hors¢ 
power. 





San Antonio.—Golden West Oil Com 
pany will build an oil and gas refinery " 
the Ina field, Medina County. The com 
pany will market asphalt taken from the 
oil. 





Long Beach, Calif.—Construction on 
has been started on the 20,000-gallon = 
ural gasoline absorption plant here ont 


property of the Bankline Oil —. 
s 


J. A. Campbell of Long Beach ha 
construction contract. 
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| Abstracts of Technical Literature 
Of Particular Interest to the Plant Operator 








Method of Extracting High-Quality 
Cylinder Oils from Residue Left from 
lubricating Oil. Voronov. (Neftyanoye 
Khozyaistvo 14, 213-16 (1928). C. A., Vol. 
2, No. 11, p. 2051.) Lubricating oil resi- 
dues were mixed with 15 per cent of heavy 
gasoline or kerosene and the mixture was 
treated with 92.5 per cent. sulfuric acid 
and fuming sulfuric acid (22 per cent. 
S0;). The product obtained is then strip- 
ged from gasoline or kerosene and treated 
with fullers earth. The residue was mixed 
with 15 per cent. kerosene and 0.5 per cent. 
naphthenic acids. This mixture had a 
flash point (Brenken) of 100 degrees-110 
degrees C.; Engler viscosity at 100 de- 
grees, 3-3.5. Forty kilograms of the mix- 
tire was heated with steam to 90 degrees 
Cand the separated water drawn off; 1 
per cent. sulfuric acid (92.5 per cent.) was 
added, the mixture was agitated with air 
for 30 minutes and allowed to settle two 
hours. The acid sludge was drawn off. 
If water was still left, the drying opera- 
tion was repeated. Three per cent. of 
fuming acid was added, the mixture agi- 
tated one hour, allowed to settle three 
hours and the acid sludge drawn off again. 
A second portion (4 per cent.) of fuming 
aid was added, the mixture agitated one 
and one-half hours, allowed to settle three 
hours, and the acid sludge drawn off 
again. The residue was given another 
treatment with 2 per cent. (92.5 per cent.) 
sulfuric acid, agitated for one and one- 
half hours and 0.05 per cent. of 20 degree 
Baume caustic soda solution added. After 
four hours’ settling the sludge was drawn 
of, 15 per cent. of hot water added to 
keep the temperature at 90 degrees C. and 
alter three hours the acid water was 
drawn off. The flash point (Brenken) 
increased 2 degrees-5 degrees C., Engler 
viscosity at 20 degrees decreased 3 de- 
grees-4 degrees ; the color was dark green. 
superheated steam (250 degrees-280 de- 
grees C.) was used to evaporate the sul- 
tur dioxide and sulfur trioxide. After 
this treatment the yield of oil was 65-66 
Mr cent. of the residue used. The oil ob- 
lamed had a flsh point (Brenken) of 290 
degrees C. ; Engler viscosity at 100 de- 
grees, 6.10; coke (Conradson), 3.2 per 
‘nt; color, faint dark green. After 
iteatment with 3 per cent. of fullers earth, 
ar net yield of 60 per cent of oil re- 
Sulted, 


Treated Resid American _——_— Russian 

Mash esidue Cylinder Oil Viskosin 7 

05 (Bren! en) 

9-310 280-290° 300° and more 
Visebsity E, 

, 6-6.5 5-5.5 7-8 

‘thon (Co radson) 

Ptashne 4.5-5.5 2.8-3.0 

‘or Dark Green Green Black 


The cost of making this oil is equal to 
Me of Viskosin 7. This process is cov- 
\ by Russian patent 16,151 issued 
latch 26, 1927, 





Distillation 

Gasoline Stripping Plant. Denievich.— 
(Azerbeydj. Neft. Khoz. 1928, No. 1, 59- 
64. C. A., Vol. 22, No. 12, p. 2262.) A 
plant is described and very complete draw- 
ings are supplied. The slightly preheated 
crude oil is pumped through a tube still, 
which is connected to an evaporator ; both 
are heated from the same fire box. The 
evaporator is placed in the stack and is 
heated by open fire and flue gases. The 
gasoline, ligroin (Russian) and part of 
the light kerosene are evaporated; the oil 
left is heated in the battery in the cus- 
tomary way. The evaporated fraction con- 
sisted of 3.73 per cent. of benzine, 2.32 per 
cent. of ligroin, 4 per cent. of light kero- 
sene. The crude oil contained originally 
5.5 per cent. of gasoline. The crude oil 
had a temperature of 75 degrees C. when 
it entered this still and 175 degrees C. on 
leaving. The heat recovery of this equip- 
ment is given as about 75 per cent.; fuel 
consumtpion, 0.7 per cent. 

Changes in Construction of Present- 
Time Stills. Vuisketravsku.—Azerbeyd}. 
Neft. Khoz. 1928. No. 3, 58-69. C. A., 
Vol. 22, No. 12, p. 2263.) Different still 
equipments used by American oil con- 
cerns are described, together with two 
Russian constructions which have never 
been made known. The still constructed 
by Krupoves for the Shibayev Company 
in Baku is a combination of three stills 
in cascade form. Each still has a de- 
phlegmator. The preheated gasoline en- 
ters the top dephlegmator,—the uncon- 
densed vapors enter the top still; from 
the top still the evaporated gasoline is 
led into the second dephlegmator, then 
second still, etc. The still constructed by 
Pokrovsku for the A. I. Mantashev Com- 
pany in Baku is based on the same prin- 
ciple, but in construction details is slightly 
different. 


Tube Still for Distillation of Crude 


Oil. Ackerman.—(Neftyanoye Khoz. 14, 
193-212 (1928). C. A., Vol. 22, No. 12, 
p. 2263). Very complete calculations are 


given for the construction of tube stills, 
including whole equipment such as evapo- 
rators, condensers, heat exchangers, etc. 


Cracking 


Cracking Catalysts. Pincass——(Petro- 
leum Times, June 2, 1928, p. 1020. Libr. 
Bull., U. O. P. Co., Vol. 3, No. 25.) 
Among aluminum chloride catalysts Swiss 
Pat. No. 111354 describes a mixture con- 
sisting of aluminum chloride, an alkali or 
alkaline earth, a silicate and a mineral oil 
high in sulfur and unsaturates. The pitch- 
like mass has little hygroscopicity. A U. 
S. Pat. No. 1,525,041 déscribes the prepa- 
ration of aluminum chloride by the action 
of phosgene upon aluminum metal or an 
aluminum silicate at blast-furnace tem- 
peratures. There is some question as to 
whether ALCL; is a ttue catalyst, since 
large quantities must be used. French 
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Pat. No. 554680, Brit. Pat. No. 204458, 
Ger. Pat. No. 382090 protect the use of 
active carbon as an accelerator for crack- 
ing. Hydrosilicates, containing more than 
5 per cent. of free silicic acid may be used, 
according to Ger. Pats. No. 378004 and 
379895 and Fr. Pat. No. 520322. Ordinary 
fullers earth and clays are not suitable as 
catalysts, but Florida and Georgia earths 
may be used. The stock is cracked in a 
still with a dome containing a charge of 
granulated catalyst. The hydro-silicate 
can be revivified 40 times before discard- 
ing by extracting with kerosene and steam. 
The hydro-silicates hold out the asphaltic 
compounds, so that the residual oil after 
removing kerosene and gas oil distillates 
can be used directly as a lubricating oil 
without acid treatment. The quantity of 
this catalyst used varies from 5 to 25 per 
cent. Many patents have been taken out 
for the use of rare earth oxides as cata- 
lysts, either alone or in combination with 
nickel or nickel and copper. U. S. Pat. 
1,423,709 describes the use of mercury 
vapor in the presence of hydrogen at 600 
degrees, either under pressure or under 
partial vacuum; the process is said to give 
a very high yield of gasoline. By the use 
of active carbon Herbst is said to have 
obtained from 4 kg. of paraffin at 300 de- 
grees to 450 degrees, without pressure, 27 
per cent. of light benzine, 16 per cent. of 
heavy, and about 26 per cent. of kerosene. 


American and German Cracking Prob- 
lems. Magnus—(Erdol u. Teer, May 25, 
1928. Libr. Bull., U. O. P. Co., Vol. 3, 
No. 24.) In America the middle frac- 
tions from crude oil form an abundant 
and cheap raw material for cracking. In 
Germany with its limited oil supply the 
prices of these middle fractions are raised 
by middlemen’s profits, freights, and 
taxes to such a poipt, that they cannot be 
used for cracking. ' Foty material for that 
purpose Germany must look to her brown- 
coal and shale tars. The struggle is the 
same in both countries to reduce carbon 
deposition in order to make the cracking 
process a continuous one, and to limit the 
unavoidable carbon deposition to the less 
inconvenient places. There is less forma- 
tion of free carbon with materials rich in 
hydrogen than with asphalts and tars, 
which are comparatively poor in hydro- 
gen. This explains why different types 
of cracking apparatus have developed in 
the two countries. The principle is the 
same in both, however, to provide as large 
heating surface as possible in order to 
keep the temperature of the heating sur- 
face as near the desired temperature of 
the oil as possible. Otherwise hot spots 
occur and carbon and pitch are baked on. 
The heat loss thus entailed, while unim- 
portant in America, is Germany threatens 
the rentability of cracking processes; this 
danger is increased many times over by 
the character of the raw material avail- 
able for cracking in Germany. But, what 
is still more final, cracking in tubes makes 
it impossible to obtain lubricating oils at 
the same time. This limits the products 
to gasoline and fuel oil whereas Germany 
today produces high-grade lubricants even 
from Panuco and Venezuela crude. These 
circumstances have led to the development 
of processes employing a bath of molten 
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Pittsburgh Pipe Coil & Bending Co. 


P. O. Box 975, Pittsburgh, Pa. 








Because of “‘V’’ Pilot’s patent- 
ed construction which provides 
a tight seal that holds the 
ressure, fewer rings 
ilot are needed, thus reduc- 


ing packing cost. 


FEWER RINGS REQUIRED 
WITH “V” PILOT PACKING 





“V” Pilot applications 
in refineries and nat- 
ural gasoline plants 
are covered in this new 
bulletin. Write today 
for a copy. 


of ovr 


ANY compressors 

require from seven 
to twelve or more rings 
of packing. 

Pressures of up to 1000 
lbs. are held satisfactorily 
with only four or five rings 
of “V” Pilot Packing. 

Think of the saving in 
packing cost! And, to 
this initial saving, add 
the economy of the ad- 
ditional packing life that 
“V” Pilot provides. 





Sealing the rod or 
plunger without friction 
or scoring “V” Pilot holds 
the pressure, prevents 
leakage and increases ef- 
ficiency. 

If you are interested 
in improving the service 
you are now getting from 
packing, give “V” Pilot 
a trial. Jobbers stock “V” 
Pilot—or, if you wish, 
write us. for prices and 
complete information. 


THE NEW JERSEY ASBESTOS COMPANY 
One Water Street, New York, N. Y. 


Philadelphia Baltimore San Francisco 
216 Walnut St. 17 So. Gay St. 37 Spear St. 
Boston Norfol Wilmington, Cal. 


148 Pearl St. 


111 E. Main St. 


236 Avalon Blvd. 


Texas Rubber Specialty Co., Houston, Texas 
Norvell-Wilder Hardware Po oom. sy Beaumont, Fort Worth, 
Shreveport 





“Vv” PILOT PACKING 
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metal for heating. This idea was ap 
American invention but was not developed 
there because the metal formed sulfides 
with the sulfur in the oil, and because the 
separated carbon combined with the metal 
particles to form coke and slag particles. 
But the method is economical of heat and 
improvements have been worked oy 
which largely overcome the defects. Ac- 
cording to Ger. Pat. 340991, 1920, Blumner 
patentee, devices are built into the bath 
which prevent contact of the crude with 
the walls of the reaction chamber heated 
from the outside. This reduces free-car- 
bon production, and completely prevents 
its baking on. The surface of contact be- 
tween metal bath and charging stock con- 
stituted another danger zone. This was 
corrected according to Ger. Pat. 439044 
Blumner, by filling the reaction chamber 
completely full of metal and allowing the 
cracking to take place in a second well- 
insulated chamber containing no metal but 
directly connected with the first. The 
Blumner process works at 40 atmos.’ pres- 
sure, which reduces the temperature nec- 
essary and prevents the sulfur from unit- 
ing with the metal. The Blumner process 
as now developed is nearly ideal for all 
charging stocks which crack below 450 de- 
grees C. For cracking stocks containing 
a high percentage of acid constituents, 
like certain generator tars, higher tem- 
peratures would be required, though pipe 
stills would be coked up almost immedi- 
ately. The completeness of American in- 
dustrial laboratory equipment and _thor- 
oughness of routine testing are described. 


Fractionation 


Separation of Fractions and the Size 
and Shape of Rectification Columns. Kost- 
rin.—(Neftyanoe Khozg. 13, 180-7 (1927). 
C. A., Vol. 22, No. 12, p. 2263.) Higher 
columns increase the fuel consumption of 
stills. By’increasing the cross section of 
the column the fuel consumption is not 
always increased. Very high columns cot- 
nected to open-fire stills improve the 
separation of heavy fractions; those for 
steam distillation improve the separation 
of light fractions. A high narrow column 
works better than a wide low one with 
the same capacity. 

Fractionation. Brandes.—(Chemische 
Fabrik, May 9, pp. 261-2.) A_ simple 
graphic method is described for ascer- 
taining the efficiency of a fractionating 
column from the composition of the dis- 
tillate. The sample graphs are shown 
and explained. 


Treating 


Operating a Continuous Plant for Re- 
fining Distillates. Morrell and Bergman. 
(Chem. and Met. Eng., Vol. 35, No. 6, PP. 
350-54.) Continuous treating systems Cot 
sist of a combination of mixing, settling 
and washing equipment, the particular or 
der depending upon the method of treat 
ment. Each individual step or reagent il 
the treatment requires a mixing and s¢t- 
tling element. Authors describe, with 


flow sheets, the design and operation of 
continuous treating plants for treating 
both gasoline and pressure distillate, i 
cluding in such description detailed infor 
mation as to the design of both acid and 
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Easy to Operate 


—but Always Light 





If a valve operates with difficulty, permitting a.small volume of oil to 
pass through, it means expense in repairs and delay in getting into 
production, loss of oil and wages paid for unproductive work. 


Darling Gate Valves cover all the points required for a perfect valve, 
regardless of the severity of service. They last for years—they seldom 
need repairing or replacing. And in spite of their ease of operation, 
they always stay tight. 


The tests we insist upon giving all Darling Gate Valves, regardless of 
type or size, before they leave our factory, are far more severe than 
the service they will meet. Every Darling Gate Valve is tested at its 
rated pressure and held under this test pressure until inspection is 
completed. It is our assurance of their uniform high quality. 


Construction details will be gladly sent to those interested. 


DARLING VALVE & MFG. COQ. 
Williamsport, Pa. 


Mid-Continent Distributors: 
Frick-Reid Supply Corp. Atlas Supply Co. 


International Supply Co. Petroleum Supply Co. 
California Distributor: - 


Petroleum Equipment Company, Los Angeles 


DARLING GATE VALVES 


Mention Where You Saw the Advertisement 
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THE VIGILANT 
OIL LEVEL 
REGULA TOR 


for any type of absorber 
or steam still. 


In the process of manufac- 
ture of gasoline by absorbing 
the gasoline in oil and subse- 
quently separating the gasoline from the oil by distillation, 
it is essential that a constant oil level in both the absorbing 


tank and the still be maintained. 
For this purpose the Vigilant Oil Level Regulator is 


manufactured. It is adaptable to any type of absorber or 
steam still and will maintain a constant oil level under all 


conditions of temperature and pressure. 





For 25 years Chaplin-Fulton equipment has been 
recognized for accuracy and reliability 


The Chaplin-Fulton Mfg. Co. 
28-40 Penn. Ave. Pittsburgh, Pa. 























FABRICATED PIDING 


Many intricate jobs of special 
design must be made for oil 
field requirements. This class 
of work can be safely entrust- 
ed to us for fabrication. 


POWER PIPING Co. PITTSBURGH 
er | 


Mention Where You Saw the Advertisement 
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plumbite or caustic orifice mixing col- 
umns, settling tanks ore chambers, and 
other accessory equipment. 

Storage tanks should be provided for 
the acid, caustic and plumbite solutions, 
For the last, two tanks should be pro- 
vided, one for preparing the plumbite solu- 
tion and the other for recovering the 
plumbite sludge. These tanks should be 
equipped with perforated steam-coils and 
perforated air lines for mixing and for 
recovering products. 

Two mixing tanks for caustic and doc- 
tor solutions and the tank for recovering 
spent doctor may be made five feet square 
and four feet high. The tank for re- 
covered doctor solution should be placed 
on the ground, so the solution can grayi- 
tate into it from the agitator. The mix- 
ing tanks should be set high enough above 
the ground so that the solutions can be 
run by gravity into their respective blow 
cases. An “I” beam trolley and walkway 
should be built above the solution tanks 
to facilitate the lifting and handling of 
drums of caustic soda, and the like. Water 
and steam lines should be provided for 
both of these tanks, and either a small 
pump or an air or steam syphon should 
be installed for raising the spent plumbite 
solution to the mixing tank after the 
sludge has settled out. 

The acid storage tank should also be 
piaced high enough so that the acid will 
run by gravity into the blow case. Ordi- 
narily the acid sludge is not recovered in 
a small plant, but is run to a sludge-acid 
pond. If a recovery system is used for 
acid, an acid-sludge tank may be included 
In some refineries, this sludge acid is @ 
luted with water and run to the sewer, 
but this practice is usually stopped by 
governmental authorities because of the 
pollution of streams. 

A separating sump should be made of 
concrete with two or three vertical baffles 
for separating oil from wash water, sludge 
and tar discharged from the agitator. This 
sump should be about four or five feet 
wide, three or four feet deep, and about 
12 or 15 feet long. A small sump should 
be placed alongside with a swinging suc- 
tion line, enabling it to skim oil off the 
top of the sump compartments. This 
sump should be surrounded with a railing. 

In treating pressure distillate, an aver- 
age of 12 degrees Baume plumbite will be 
used. This is prepared by making up the 
caustic to the desired gravity and adding 
approximately three pounds of litharge 
per barrel of caustic while the latter is 
hot and is undergoing agitation. For the 
split plumbite treatment stronger solutions 
are used prior to the acid treatment, ¢§ 
25 degrees Baume gravity, in which cas¢ 
approximately six pounds of litharge per 
barrel of caustic soda solution is used. 

Plumbite sludges may be recovered by 
blowing the precipitate formed during the 
treatment with air in the presence of calls 
tic solution. This should be done, pref 
erably, at a temperature of 150 degrees F. 

The foundation of the equipment use 
for this purpose should be high cnough 
to permit channels for the drain pipes a? 
allow replacements. The tanks are skirte 
and bolted to the foundations. 

Where it is desirable to heat or cool 
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Photograph of actual installation showing two of three 
30,000-gallon tanks equipped with our Side Angular 
Propeller Type Agitators, for mixing or blending heavy 
oils—this great concern have 12 such installations on 
various size tanks and 14 of our Portable Types in sizes 
from 1/20 to 3 H. P.—standardized on Lightnin Mix- 
ing Equipment. 


Electric Portable and Side 
Angular Propeller Type 


MIXERS 


are the solution to all fluid mixing problems— 
the most dependable, the most efficient, the most 
economical and the most simple mixing unit ever 
devised. 


Installed on your present mixing tank of any size 
or shape. 


Furnished in all sizes and speeds 1/20 H. P. to 
100 H. P. or more. 


Extensively Used in the 
Oil Industry 










Geared Type, Heavy Duty, 
Portable, Clamp en any Tank, 
Crock, Vat, Jar, Drum, Barrel, 


or other container. 


No installation expense. All 
sizes in both geared and direct 
drive portable types. 


Thousands in use. 


MIXING EQUIPMENT COMPANY, Inc., 229 E. 38th St., New York, N. Y. 
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When Paint Spraying 
Outside Work— 


use the new PULMOSAN Chemical 
Cartridge Respirator, which received 
the highest rating from the National 
Safety Council Committee on Spray 
Coating. 





Pulmosan Safety Equipment Corp. 


174 Johnson St., Brooklyn, N. Y. 











For cracking process in oil refineries we furnish Aluminum Armored 
Asbestos filled Gaskets and Corrugated Armco Iron or Monel Metal 
Asbestos encased. 

Copper rings 3/16” thick for 4 and 5” O. D. tubing. 


Washers or gaskets made of Aluminum, Copper and other Metals. 


Write for Prices. 


METALLO GASKET CO. 


NEW BRUNSWICK, N. J. 











THe REFINER AND NATURAL GASOLINE MANUFACTUKER 








AUGUST, 192 





the reagent and oil in order to modify or 
control the reaction, heat exchangers o; 
refrigerators may be used preceding the 
mixing elements. 


This is the third and last of a series of 
three articles by the authors: The origina] 
articles can well be studied to advantage 
by refinery engineers, plant superintend- 
ents and treating plant operators—pre- 
senting as they do most modern practice 
in the treatment of light oils and in the 
design and construction of equipment in 
which such treatment takes place. 


* * Ox 

Recovery of Products from “Spent" 
Doctor and “Spent” Caustic Solutions 
Meehlin. (Petr. Div. A. C. S., St. Lonis 


Meeting, April 1928. Libr. Bull., U. O. P. 
Co., Vol. 3, No. 26). The spent caustic 
and spent doctor had been used in treat- 
ing pressure distillates from Smackover 
and Urania crudes. The spent caustic 
contained caustic soda, sodium sulfate 
and dissolved tarry material; gravity, 8 
degrees Be.; spent doctor, caustic soda, 
sodium sulfate, tarry materials of the 
type ROH, lead as plumbite ion, floating 
or in suspension, lead sulfide and lead in 
organic combination; gravity, 23 degrees 
Be. Evaporation was conducted to 42 
degrees and 45 degrees Be., respectively, 
using eight pounds exhaust steam in a 
submerged coil of steam pipes for the 
first part of the heating. The temperature 
had finally to be carried to 270 degrees. 
Air heated by waste steam was bubbled 
through With the idea of oxidizing the 
lead sulfide to sulfate. Iron equipment 
was used and, in apparatus of semi-plant 
size, 80 to 90 per cent of the caustic 
could be recovered, and up to 8&4 per cent 
of the lead. 
* ok Ok 
Filtration 


Bleaching Earths. in the Oil Industry 
Typke. (Petroleum, June 1, 1928, p 673, 
Libr. Bull., U. O. P. Co., Vol 3, No. 25). 
It is a convenient distinction to designate 
as “raw earths” the bleaching earths in 
the state in which they are taken from 
the ground, and as “natural earths” the 
product in salable condition not chemi 
cally treated. The process of disinteg- 
rating in use at present is as follows: 
The raw earth moist from the ground, 
after washing if necessary to free it from 
the coarser foreign material, is stirred to 
a thick sludge with water in big vats, 
usually of cement. Enough hydrochloric 
acid is added to give the optimum acid 
concentration as shown by laboratory 
tests, or sulfuric acid may be used; and 
the mass is”heated with steam for several 
hours. It is then filtered on large filter 
presses and the acid remaining in the 
filter cakes is washed out in several wash- 
ings. Drying to low water content and 
grinding follow and the material is 10W 
“activated earth.” The increased bleach- 
ing power is*probably not due to et 
verting the natural silicates to silicic a! 
hydrates,. as has been thought; exper 
ments by Eckart and Wirzmuller showe 
that silicic-acid hydrates had no bleach: 
ing action; and the activated earth was 
not soluble in soda solution. The height- 
ened bleaching action of the activate 
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soda, RACKING Still Tubes of Seamless Enduro 18-8 resist : 
= the corrosive agents in oil— possess great strength at : 
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‘ high temperatures—will not become brittle after lon : 
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earth is probably due to removal of the 
weathered material and leaving the yp. 


Heavy Duty Expanders for weathered clay exposed. Deckert showed 


that the chemical constitution of the 
Still Tubes earth is not materially changed in the ae. 
tivating process and that the physical 
structure is very strong. Loeb’s view js 
that in the activating process the silj- 
cates are hydrated, but free silicic acid 
is not formed. The action of bleaching 
earths is one of adsorption, and polymer. 
ization and also of oxidation, Wesson 
claims; all earths are capable of oxidiz. 
ing Mohr’s salt. Chemical analysis shows 
nothing as to the action of an earth: 
earths of very different composition haye 
the same activity, and on the other hand 
those of similar composition differ mark- 
edly in their action. The grains are tra- 
versed by innumerable canals of micro- 





Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraul'c Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 


Established 1870 
Expanders since 1884 


scopic or even ultramicroscopic size and 
it is upon this structure that the action de- 
pends. The finer the earth is ground the 
better its action, up to a certain degree, 
Beyond this, filtering becomes very dif- 
ficult. Certain American earths when 
ground too fine easily stop up the presses, 
while English earths under the same con- 
ditions give no trouble. An earth of too 
small penetrability does not permit the 
filter cakes to be sufficiently pressed, 
The penetrability and filterability are 
raised in the activating process. Sharp 
distinction must be made between volume 
weight and specific gravity. Volume 
weight depends upon fineness. — Finer 
grindings of the same earth have a small- 
er volume weight than coarser. Volume 
weight is essential in order to determine 
how much space a certain quantity of 


New Improved earth will occupy and for calculating the 


number of filtering chambers required 


‘* © e The volume weight is of course always 

| 1é lower than the specific gravity. The lat- 

1 a Or 1 ter is always the same for a given earth. 

The specific gravity of activated Bavarian 

e P ° earths according to Eckart and Wirzmtl- 
3-inch Quick Opening Trap or ler is from 1.85-2.00; Florian found 2-2 
2-inch Quick Opening Trap 36. American earth has a specific grav- 


: ity of 1.85; English is 2.13. 
(No Tools Required) ae ile 


> . 
Can’t Stick Filter-House Problems. Lewis. (Meel- 


No Clo gin ing of National Petroleum Association, 
seins Cambridge Springs, Pa., April 19, 193. 





awe e2nT «as ea as tt ee @sc ea @& ea f ea Ge ena” ae ee ee ee ee fee eee 














a ©& © & © ©& ©& wewssss= =» 


a A ce A em Ml 





Patented 


R. S. Easily Adjusted Libr. Bul., U. O. P. Co., Vol. 3, No. %). 


The paper presents opinions as to filter 
SAMPLES accurately taken at any depth by house operation, gathered from ci 

plants in the Warren section of the ». 
use of GAGE POLE or CHAIN. P. A., upon (a) solution of 600 stock and 
long residuum, (b) neutrals, (c) 
stocks straight, and (d) long residuum 
stocks straight. The fuller’s earth is ust 
ally purchased from the Floridin or the 
Attapulgus Clay Company. Testing 
methods for earths should be developed 
and applied. The Nichols-Herreshof 
furnace is the most efficient of those ™ 
common use for revivifying clay, givin 
30-40 burns against 6-9 by the other fur 


The Retin ery Supply Company ere hey temperatures ot which 


burned are: 
jenti j 7 new earth for straight stocks and solution, 
Largest Scientific Material House in the Southwest ate act St rae are, 
TULSA, OKLA. DALLAS, TEXAS degrees to 1100 degrees F. Low temper 
: a 3404-06 Main Street atures and long periods of burning # ) 
better filtration and prolong the life 


Alligator 
Oil Thief 


12-inch OIL THIEF adjustable for 
bottom settlings samples up to 21 
inches. Rugged construction. 
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, ADAMANT DISTRIBUTORS 


diame, Birmingham, 

C. B. Davis Engineering Co. 
olitcraia, Los Angeles 

Industrial Supply Co. 
California, San Francisco, 

W. E. Mushet Co, 
Colorado, Denver, 

W. Thompson 

Connecticut, Hartford, 

Factory Supply Co. 
Connecticut, New Britain, 

Rackliffe Bros. Ce Ine. 
Connecticut, New Haven, 

The W — Co. 
Georgia, Atlan 

Atlanta Tentike Supply Co. 
eels, ee go, 


Indiana, = Wayne, 
Harry Neff 
Indiana, , 7 a 
Indianapolis Belting & Supply Co. 
Iowa, Des Moines, 
Walredh Supply Co, 
Kentucky, Louisville, 
E. D. Morton & Co., Inc. 
Kentucky, Paducah, 
Henry A. Petter Supply Co. 
Louisiana, New Orleans, 
Woodward, Wight & Co., Ltd. 
Louisiana, Shreveport, 
Woodward, Wight & Co., Ltd. 
Maryland, Baltimore, 
Codd Tank & Specialty Co. 
Messachanstin. 
Waldo Bros. & Bond Co. 
Massachusetts, Springfield, 
Oscar F. Carlson 
Massachusetts, Worcester, 
Waldo Bros. & Bond C 
Michigan, Detroit, 
1. D. Edwards & Co, 
Minnesota, Duluth, 
Duluth Builders Supply Co, 
Minnesota, Minneapolis, 
Northern Machinery & Supply Co, 
Missouri, Kansas City, 
Union Material Co, 
Missouri, St. Louis, 
Handlan-Buck Mfg. Co. 
Nebraska, Omaha, 
American Machinery & Supply Co. 
New Jersey, Atlantic City, 
Oil Burner Service Co. 
New York, Buffalo, 
The Curtis Supply Co. 
New York, Mohawk, 
American Hard A Plaster Co. 
New York, New 
Cc. C. Phillips, 110 W. 34th St. 
New York, Rochester, 
American Clay & Cement Corp. 
Wm. — & Son 
New York, Rome 
American Hard Wall Plaster Co. 
New York, Syracuse, 
Paragon Vinster Co. 
New York, Utie 
American Hard Wall Pinter Co. 
North Carolina, Ashevill 
Southern Steel & Cement Co. 
North Carolina, Greensboro, 
Odell Mill Supply Co. 
Ohio, Cincinnati, 
Wm. T. Johnston Co. 
Ohio, Cleveland. 
Cleveland Tool & Supply Co. 
Ohio, Columbus, 
Westwater Supply Co. 
Ohio, Dayton, 
Klinger-Dills Co. 
Ohio, Toledo, 
The Builders & Industrial Supply Co. 
Oklahoma, ‘Tulsa 
Standard Asbestos & Cork Uo 
Oregon. Portland, 
The Kline Specialty Co. 
Pennsylvania, Bethlehem, 
Morris Black 
nia, Erle, 
Thayer & Son 
vania, Pittsburgh, 
Pittsburgh Supply > 
Pennsylvania, Readin 
Reading Foundry ie Supply Co. 
Rhode Island, Providence, 
B. & H. Supply Co. 
South C arolina, Columbla 
Columbia Supply Co. 
South Carolina, Spartanburg 
Spartanburg Mill Supply Co, 
Tennessee, Memphis, 
Reed & Duecker 
Texas, Beaumont, 
Norvell-Wilder Iardware Co. 
exas, Corpus Christi, 
San Antonio Machine & Supply Co, 
Texas, Dallas, 
The Murray Co, 
Texas, El Paso, 
Geo. S. Thomson Co. 
Texas, Houston, 
Norvell- Wilder eaSriee Co. 
exis Antoni 
tonio Machine & Supply Co, 
Texas, Waco, 
San Antonio Machine & Supply Co. 
Virginia, Norfo' 
Empire Machinery & Supply Corp. 
Virginia, Richmona, 
Southern. Ry. Supply Co. 
Washington, Seattle, 
tagin & Co. 
Washington, Spokane, 
Consolidated Supply Co. 
West Virginia, Charleston 
South Side Foundry & Machine Works 
Wiseonsi in. Milwaukee, 
H. Pipkorn Co. 
Wiscons n. Superior, 
 Speakes Company 
Canadian Distributors 
British Columbia, -Vancouver, 
qutoment Co., Ltd. 
nn 
r are é Co., Ltd. 
Hamilt 
n-Gordan, T.td. 
Port Arthur, 
& Emmerson 
Toronto, 
Morrison 
Montreal, 
Bremner, T.td. 
Foreign Distributors 
Paris, 
pagnie Technique Des Petroles 
and, Auckland, 
: Furnace & Coal Co., Lid. 
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Keep Ahead 


of Refractories Deterioration 


bles can do it by using The ADAMANT 
Gun (Price only $25.00) for the applica- 
tion of Supet-Refractory Mixtures of ADA- 
MANT Cement and ADACHROME. Highly 
refractory, resistant to cutting’ action of flame 
and other destructive elements, these Mixtures 
fill up and seal open joints, protect brick edges 
and retard spalling. They keep your walls in 
good condition—and reduce your maintenance 
expense. 


To make this money-saving method “ main- 
tenance of greatest effectiveness, be sure your 
brickwork is built right initially. Use ADA- 
MANT Fire Brick Cement for laying up your 
fire brick on every new job. Its bonding 
strength and refractoriness assure long-serving 
fire brick construction, free from bulging walls 
and creeping or travelling brick. 

Write for booklets and complete data on 

this maintenance-saving refractories combina- 

tion — ADAMANT Fire Brick Cement, 


Super-Refractory Mixtures of ADAMANT- 
ADACHROME, and The ADAMANT Gun. 


BorTFIELD REFRACTORIES Co. 


Swanson and Clymer Streets, 
Philadelphia, Pa. 


For a Long Furnace Run, Use The ADAMANT Gun 


Whenever You Use a Fire Brick, Use ADAMANT, the Original High Temperature Cement 




























































































Costs Less — 
Controls — 
Indicates 


A CAMPBELL Steam 
Flow Controller belongs 
on every 


OIL STILL 


The Campbell controller shown 
above costs less than the recording 
type. It is used in the less important 
places. By paying a little more you 
obtain a controller that records in 
addition to controlling and indicat- 
ing. 

We will be glad to refer you to 
large oil refineries who are already 
using this simple and remarkable 
control. Scientifically designed. In- 
dicates or records pounds of steam 
per hour. Flow rate may be varied 
at will. Rugged. Easily installed. 
Readily understood by operators. 
Wherever there is pressure drop in 
any process work the Campbell Con- 
troller is applicable. 


Send complete data and we will gladly 
quote. 


Fill in, Tear off, and Mail 
The Campbell Engineering Co. 
Short Hills, N. J. 
Manufacturers of the TAR BABY BURN- 


ER, to handle Fuel Oils, Water Gas Tar, 
Acid Sludge, and Residue Fuels. 


Without obligating us in any way, please 
send information on ( ) the ater- 


melon Type, ( ) the Pumpkin Seed Type, 
( ) the Tar Baby Oil Burner. 2 


NM Paes Wale as ss CUS ae er O S'S ww 
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Address 
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the clay. The burned earth must be 
prevented from absorbing moisture. 
Burning capacity should be ample. Filter 
houses represent greater capital outlay 
than furnaces and should be allowed to 
stand idle as little as possible. There is 
a loss of probably 3-5 per cent of earth 
at every burn; the initial burn is ac- 
companied by the highest loss owing to 
the presence of fines. It is in general 
considered better economy to discard an 
earth which has dropped to one-half its 
original filtering power; new earth will 
give greater production at less cost. 
Bucket elevators and belt conveyors have 
generally replaced the earth cart; pneu- 
matic conveyors collect moisture, powder 
the earth, and are not generally success- 
ful. In general, the depth of a filter may 
be twice its diameter. There should be 
three good-sized heads, one on the top, 
one on the bottom and one on the side 
near the bottom, the last for the man 
pulling the filter. Bolts on all heads 
should be large, hard, and easily tight- 
ened. Either a small plate or a Fulton 
filter head should be used. The filter 
cloths, of burlaps and muslin, should be 
cut and sewn to fit exactly. Monel- 
metal cloth is now being experimented 
with; this would be more economical 
than burlap and muslin. For soaking 
filters the earth should first be as nearly 
as possible at the same temperature as 
the oil. Soaking may be from the bot- 
tom up and under pressure, with an air 
relief valve at the outlet. This method 
prevents channeling and in this way the 
filter can be completely filled with earth 
and run out through a plate in the head. 
The capacity of the earth is increased 


one-fifth and the run is better. Temper- 
atures of soaking and running the oil 
through are about as follows: (a) so- 


lution of 600 stock and long residuum, 
110 degrees to 114 degrees F., (b) neu- 
trals 80 degrees to 95 degrees F., (c) 
600 stock, 180 degrees to 225 degrees F., 
(d) long residuum stock, 120 degrees to 
140 degrees F. The use of pressure, up 
to the point of agitating the earth, un- 
questionably increases’ efficiency over 
gravity filtration. The hand-manipulated 
valve formerly used in running a filter 
is being replaced by an orifice the size of 
which depends upon the character of the 
oil, the pressure used, the size of the fil- 
ter, and the mesh of the earth. The oil 
from each filter should run to its own 
tank. An accurate record must be kept 
of the operation of every filter. Many 
plants are now dispensing with the re- 
run tank by pumping the stream which 
can no longer go to the finished tank on 
to a new filter just being soaked. Oil 
level should never be allowed to go be- 
low the surface of the earth while filter- 
ing is going on. In some cases the stream 
is diverted from the finished tank to the 
return line when it reaches the color 
which corresponds to the balance for the 
tank. The draining of a filter should be 
as rapid as possible and this is assisted 
by air pressure when it does not cause 
too much evaporation. Washing under 
pressure is also practiced and contributes 
to speed and efficiency; it also facilitates 
the elimination of fire risk. Clean gaso- 
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line having a high initial and low end 
point should be used. Washing is com. 
plete when gasoline coming through js 
clear and not greasy, though it may have 
a slight color. Some plants put the wash- 
ings into the solution oil, others distil] 
separately to avoid the risk of putting 
black oil into the green. The gasoline js 
sometimes alternated with very dry 
steam. It should be heated to within 75 
points of its initial before being put upon 
the clay and this may be done by heat 
exchange with the steam coming from a 
filter. Heat loss in steaming filters jis 
usually very high and methods for cor- 
recting this should be investigated. 


* * * 


OF PARTICULAR INTEREST TO 
THE CHEMIST 


Testing and Analysis 


Use of the Formolite Reaction for 
Testing Mineral Oils. Borodulin. (Neft- 
yanoye Khoz. 14, 363-4 (1928). C. A. 
Vol. 22, No. 12, p. 2262). When the for- 
molite precipitate is washed with water, 
the first part of the water is clear but 
gradually it becomes brown. This is at- 
tributed to the presence of ammonium 
sulfate, which is gradually washed out 
and the formolite is dissolved. Boro- 
dulin recommends the use of methylal, 
the methylal residue being soluble in 


chloroform. 
xk * x 


RESULTS OF RESEARCH AND IN- 
VESTIGATIONAL WORK 


Effect of Weathering on the Heat-Re- 
flecting Efficiencies of Paints on Metal 
Fanks. Nelson and Jamieson. (Ind. and 
Eng. Chem., Vol. 20, No. 7, pp. 702-705). 
White or light-colored paints have been 
widely used to minimize heat absorption 
by exposed tanks. The effects of nor- 
mal weathering on the efficiencies of va- 
rious paints, applied on small steel tanks, 
were studied. Losses in heat reflecting 
efficiency ranging from 10 per cent to 
60 per cent are indicated within one year. 
The tendency is to equalize the ranges 
from maximum day to minimum night 
temperature; these changes varying from 
13 per cent to 65 per cent and following 
the same relative order as the losses in 
heat-reflecting “efficiency. A gradually 
chalking white paint (sulfide fume-re- 
sistant type) retained its efficiency very 
well from both standpoints, in spite 0! 
an appreciable loss in brightness. 





Northern Equipment Company, Erie, 
Pennsylvania, manufacturers of the 
Copes System of Boiler Feed Regu! 
tion, has appointed Don Allshouse 4 
advertising manager. Mr. Allshouse 
comes to the Copes organization from 
Lamport, MacDonald Company, adver- 
tising agency of South Bend, /ndiana. 
Prior to ‘that, he was a member of the 
Department: of Publicity of the West 
inghouse Electric & Manufacturing 
Company, being located at different 
times at East Pittsburgh, Penns: !vamla, 
Mansfield, Ohio and South Bend, In- 
diana. 
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Explosion-Proof Motor 
THE LOUIS ALLIS COMPANY 


The Louis Allis Company, Milwau- 


kee, Wisconsin, announces a 
self-ventilated, explosion - proof 
motor to be known as type Ex. 
It was developed to meet the 
need for a motor that would be 
small and light enough for prac- 
tical use, and would also be ex- 
plosion-proof. 

The motor is said to be about 
half the weight of the non-ven- 


tilated type, but is_ slightly 
heavier than a standard open 
motor. A five horsepower, 1750 
rp.m type Ex motor, for in- 


stance, is only 38 pounds 
heavier than an open motor of 
the same rating and can be installed 
in the same space. 

The Underwriters’ Laboratories has 
approved the new motor for applica- 
tions involving inflammable _ liquids 
equally or less hazardous than gaso- 
line, naphtha, acetone and alcohol. 

The motor can be mounted without 
special arrangements on a machine de- 
signed for a standard open type motor. 

Sizes up to five horsepower are avail- 
able now and a 10 horsepower type is 
to be announced soon. 

More complete information may be 
secured upon application to the com- 
pany. 





The National Flue Cleaner Company, 
of Groveville, New Jersey, has recently 
appointed several new Southern repre- 
sentatives, as follows: Fuel Efficiency 
Engineering Company, American Trust 
Building, Birmingham, Alabama; A. S. 
Furtwangler, 4 South Broad Street, 
Charleston, South Carolina; Reed & 
Duecker, 171 North Main Street, Mem- 
phis, Tennessee; Buckmaster - Luck- 
Malochee, Industrial Homestead Build- 
ing, New Orleans, Louisiana, and Hen- 
ty Eggelhof, Construction Industries 
Building, Dallas, Texas. The above 
will act as exclusive distributors for 
the National Soot Blower which is de- 
signed for use with return tubular and 
Scotch Marine boilers. 





“Oxwelded 
hew iter ) 


Industrial Piping,” is a 
recently added to the Linde 
Library, publications of The Linde Air 
Product: Company. It describes and 
explains economies in construction, re- 
pair and maintenance of oxwelded pipe 


‘ystems and is profusely illustrated. 
Lopies of this booklet may be obtained 
‘rom T Linde Air Products Com- 


Pany, Room 401, 30 East 42nd Street, 
New York. 
Manning, Maxwell 

Purchase the entire 





& Moore, has 
manufacturing 


a “Re ; ; 
nd selling business of the American 







Explosion Proof Motor 


Schaeffer & Budenberg Corporation, 
including good-will, trade names, trade 
niarks, patents, etc. 

In the future, the American Schaef- 
fer & Budenberg Corporation business 
will be conducted by the Consolidated 
Ashcroft Hancock Company, an oper- 
ating company owned exclusively by 
Manning, Maxwell & Moore, which has 
handled the manufacture and sales of 
its steam specialties business for many 
years past. 

It is the intention of Manning, Max- 
well & Moore to pursue a !iberal and 
constructive policy in research and de- 
velopment, particularly in connection 
with indicating and recording industrial 
instruments, which, in the past, have 
formed such an important part of 
American Schaeffer & Budenberg Cor- 
poration’s success. 





A. R. Martin has recently become as- 
sociated with C. F. Braun & Company, 
manufacturers of heat exchangers and 
oil refining equipment. Mr. Martin 
will specialize on the design of com- 
plete refining units. He was for many 
years superintendent of the Tampico 
refinery of the Huasteca Petroleum 
Company, and more recently superin- 
tendent of the Destrahan refinery of 
the Mexican Petrolerm Company. 

Wagner Electric Corporation, 6400 
Plymouth Avenue, St. Lou’s, has is- 
sued a new bulletin on Wagner Bear- 
ing Construction, in which the Wag- 
ner improved sleeve bearing and the 
Wagner ball bearing construction are 
fully described and illustrated. 

Many improvements in bearing de- 
sign are explained in this new bulletin. 
The improved Wagner s!eeve bearings 
are sealed against the entrance of dust 
and dirt or the escape of oil, a combi- 


nation of cork gaskets, wide rings, 
thrust collars, oil slingers and sealing 
erooves effect a bearing requiring very 
little attention. 

The ball bearing 
tsed in Jagner motors 
the double cap type, a construc- 
tion facilitating replacement of 
secvicing, and makes it possible 
to remove or assemble ball 
bearings in dust laden atmos- 
Shere without danger of inju- 
‘o's foreign matter getting in- 
>» the bearing. 


constriction 
is of 


Copies of the book may be se- 
cured by request to the com- 
pany for Bulletin No. 156. 





“The Internal Preservation of Min- 
eral Oil Storage and Other Tanks” is 
the title of a new booklet just pub- 


lished by the International Composi- 
tions Company, Inc., 25 Broadway, 
New York. *The booklet presents a 


complete description of “Rubshell,” a 
paint for the internal surface of tank- 
age. It is said that this paint is a mix- 
ture of synthetic gums into a varnish 
insoluble in any hydrocarbons or their 
condensations. “Rubshell” is produced 
in five different forms. Copies of the 
booklet may be obtained by request to 
the company. 





A. J. L. HUTCHINSON 


Research Engineer, who recently left the 
Standard Oil Company of California to 


go with the Engineering, Research & 
Equipment Company, Los Angeles and 
Dallas. 














UNION 
ACME 
HOIST 


Sizes 14, 14, 1 and 144 
Tons. A Quick Acting 
Hoist, Light Weight, 
Easily carried around. 

The empty bottom 
hook can be raised to 
load by simply pulling 
slack of load chain. 

It can be lowered to 
load by pulling cord, 
which releases ratchet, 
with the other hand 

ull hook down to 
oad. 

Pressed Steel Plate 
Construction. Heat 
Treated Cut Steel 
Gears. Solid Steel 
Suspension from hook 
to hook. 













New Complete Hoist Cat- 
alog now ready. Sent on 
request. 


Union Manufacturing 
Company 
NEW BRITAIN, CONN. 


Branch Offices where Stock is Carried 
New York City, 26 Cortlandt St. 
Chicago, Ill., 25 So. Jeffezson St. 

San Francisco, 770 Folsom St. 
Cincinnati, Ohio, 306 Syracuse St. 
Houston, Texas, Mr. I. Van Tassel, 

705 First National Bank Bldg. 































The Cooke 
Seal Ring 


A Mechanical Device Sealing 
Any Rotating Shaft in the Stuff- 


ing Box and Revolving with it. 


Applications Eliminates 
Ammonia Packing 
Sulphur Dioxide Leaks 
Carbon Dioxide Expense 
Gases Trouble 
Air Scored Shafts 
Water Hot Boxes 
Brine Shut Downs 
Gasoline Dirt 
Oils Motor Overload 
Liquids Oil Waste 


Pressure or Vacuum 90% Friction 


Write to 


COOKE SEAL 
RING 


DEPT. E 
44 NORTH GREEN ST. 
CHICAGO, ILL. 
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Bulletin Notice 


“The Elesco Superheater for Power 
Plants” is the title of a new booklet 
published by The Superheater Com- 
pany, 17 East 42nd Street, New York. 


In the first part are the introduc- 
tory remarks giving brief statements 
about the company and its activities 
in the power plant field. The part 
played by superheated steam, basic 
definitions and briefly the advantages 
gained through the use of superheated 
steam, are also given. The next sec- 
tion, “Application of the Elesco Sup- 
erheater,” gives general descriptions of 
specifications for the 67 superheater 
and boiler arrangements illustrated. 
Design details are given in the next 
section. This is followed by an ap- 
pendix reprinted in part from the sev- 
enth edition of Superheat Engineering 
Data. It discusses in greater detail the 
advantages of superheated steam, men- 
tioned in the first part, and gives other 
data regarding the generation and use 
of superheated steam. 

Convenient guides to the text, and 
superheater and boiler illustrations are 
given in the front of the book. An in- 
will be found at the back. 


Copies of the booklet may be ob- 
tained from the company by request. 





Union Roller Bearing Hoists are de- 
scribed completely in a new catalog 
published by the Union Manufacturing 
Company, New Britain, Connecticut. 
Copies of the catalog are available by 
request to the company. 





In order to expedite the transaction 
of business on the West Coast, The 
Elliott Company of Calitornia has been 
organized as a branch of The Elliott 
Company, Jeanette, Pennsylvania. The 
California branch is managed by W. S. 
Elliott, president; F. A. Calmus, vice- 
president and general manager; and C. 
W. Moore, secretary and treasurer. 
Headquarters are at 813 Rialto Build- 
ing, San Francisco. 

Mr. Calmus was formerly the Elliott 
Company district manager in Kansas 
City. C. W. Moore has been on the 
engineering staff of the company for 
the past eight years and has been in 
California for 18 months. 

W. A. S. Harmon has been placed in 
charge of another branch office in Cal- 
ifornia, located at 528 Security Build- 
nig, Los Angeles. 

The company has also recently made 
several appointments in connection 
with the Ridgway Works: H. A. Ot- 
terson has been appointed manager of 
the electric power department. This 
department will develop and handle 
such apparatus as generators for tur- 
bines, motor-generator sets, rotary con- 
verters, motors, etc. 

E. A. Green is the new manager of 
the engine department, and R. C. Ec- 
cleston is now manager of the con- 
troller department. 

D. A. Johann, having completed the 
year’s apprenticeship course through 
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the various shops and sales depag} 
ments of the company, has been gg 
signed as sales engineer in the New 
York district office. 

W. A. Yost, an apprentice from 
North Carolina State College, has been 
assigned to duty in the turbine sales 
department, with headquarters at Jean. 
nette. 



















Erie City Iron Works, Erie, Pennsyl- 
vania, has issued a bulletin under the 
title of “Some Fundamentals of Water 
Cooled Furnace Design,” by W. JF 
Wohlenberg, M. S., M. E. The paper 
is well illustrated with drawings and 
gives a comprehensive treatment of the: 
subject. Copies may be obtained by 
request to the company. 
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FORGED 
STEEL 
FLANGES 








MADE IN 
HOUSTON ; 

Cc 
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Boiler Flanges u 
Tank Flanges : 


Pipe Flanges 
RIVETS 
Boiler Tubes | 







HARRISBURG PIPE 
& PIPE BENDING CO. 
OF TEXAS 
Sawyer and Winter Sts. 


HOUSTON, TEXAS 
























